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SYNOPSIS OF THE STUDY 
Learning science is more than just grasping scientific concepts; it includes the need to 
understand the technical and non-technical language. This poses a question of whether 
learners who learn in their home languages have an advantage over learners who learn 
in a second language. There is therefore a need to investigate performance differences 
of learners taught in home language (Afrikaans) and second language (English). South 
Africa has 11 official languages, however, for Natural Sciences (amongst other subjects), 
the medium of instruction is in two languages, namely English and Afrikaans. According 
to Statistics South Africa (2018), 80,9% of the South African population is Black Africans, 
whose home languages are neither English nor Afrikaans. This study is aimed at 
determining the differences in the performance of Grade 8 learners taught Natural 
Sciences in their home language and those taught in English (second language).  
This study was conducted at a high school in the Johannesburg East district in the 
Gauteng Province. The school was purposefully and conveniently selected because it 
enrols both Afrikaans-speaking Coloured learners and Black learners whose home 
languages are different from the medium of instruction. 
The research study followed a sequential mixed method research design, that is, a 
quantitative study followed by a qualitative study. This was in order to maximize on the 
strengths of both the quantitative and qualitative approaches while minimizing the 
limitations and weaknesses. To collect quantitative data, the study provided three 
assessment tasks on the content taught at school, to Grade 8 learners taught Natural 
Sciences in home language and those taught in second language. An in-depth analysis 
of learners’ scripts provided qualitative data for determining an influence that language 
has on learners' responses in free-response test items.  
To answer the first research question: What are the differences (if any) in performance 
on three assessment tasks between Grade 8 learners taught in their home language 
(Afrikaans) and those taught using a second language (English)? Quantitative data 
analysis of the three assessment tasks indicated that learners perform better in their 
second language compared to their home language. For the second research question: 
How does language influence learners' responses in free-response test items; qualitative 
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data analysis returned four main themes. The first theme was that learners, both those 
taught in home language and those taught in a second language, showed lack of 
application of everyday experiences in their science classroom language, preferring to 
use western terms instead. The second theme showed that Afrikaans learners used 
limited vocabulary when responding to questions compared to learners taught in English. 
The third theme exposed that regardless of the language of instruction, learners struggled 
with sentence construction and grammatical errors. The fourth theme showed that 
learners taught in Afrikaans as their home language, use English words especially for 
nouns.  
Although learners taught in second language performed better than those taught in home 
language, grammar, spelling errors and lack of relating science to everyday experiences 
have proven to be common language challenges faced by all learners. Through this study, 
it became clear that if more home languages were to be a medium of teaching and 
learning in the science classrooms, it is still important to provide support to learners who 
learn in their home language to reduce language challenges and poor performance. The 
use of one’s home language in learning does not guarantee good performance.  
Keywords: Home Language, Second Language, Natural Sciences, Performance 
Differences, Grade 8 Learners.  
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1 Chapter 1: An Overview of the Study 
 
1.1 Introduction 
This study investigated the potential impact that a language of teaching and learning 
might have on the performance of science learners taught in their home language and 
those taught in a second language. Specifically, the study determined differences in the 
performance of Grade 8 learners taught Natural Sciences in their home language as 
Afrikaans, and those taught in English as their second language. The study takes the 
view that language plays a pivotal role in the understanding of concepts taught. For 
instance, Nyika (2014) posited that one of the factors that contribute to poor performance 
in science classrooms in countries that are still developing, is the use of a second 
language in instruction. This is because learning of science involves more than just 
grasping scientific concepts; it includes the need to understand the technical and non-
technical language (Ventura, 2016). This poses the question of whether learners who 
learn in their home language have an advantage over learners who learn in a second 
language. 
Chapter 1 gives an outline of the problem and its setting. The chapter first outlines the 
background of the study by briefly exploring South African learners’ performance in 
science. Secondly, a gap in research is identified which paves the way for the statement 
of the problem, purpose and research questions. Thirdly, the chapter provides a summary 
of the research design employed in the study and the process of data collection and 
analysis. Finally, delimitations, limitations and organisation of the study are outlined.  
1.2 Background to the Study 
There are 11 official languages in South Africa, however, Science in general and Natural 
Science in particular is, amongst other subjects, taught mainly in two languages, namely: 
English and Afrikaans. According to Statistics South Africa (2018), 80,9% of the South 
African population is made up of Black Africans, whose home languages are neither 
English nor Afrikaans. This poses a significant challenge to most learners as they struggle 
2 
 
not only to comprehend the science concepts, but also understand the second language 
that in some cases may be even be a third language. This is important because poor 
performance of Science learners at school level in South Africa is a serious concern 
(Dempster & Reddy, 2007).  
South African learners' achievement in science education remains poor in township 
schools, despite a great resource pool in education in the first 20 years after 
independence (Prinsloo et al, 2018). Section 29(2) of the Constitution of the Republic of 
South Africa (1996), states that every learner has a right to receive basic education in the 
language of his or her choice, where it is reasonably practicable. Most teachers in 
township schools do however use English as a language of instruction for Natural 
Sciences. The English language continues to be a challenge during science instruction 
as learners will have to learn both science and English during science instruction (Nyika, 
2014). As such, according to Nyika (2014), learner understanding of science concepts is 
compromised, which results in poor performance in Natural Sciences.  
In South Africa, poor English language proficiency has proven to be a barrier to learning. 
This results in the majority of South African Grade 8 learners, especially in township 
secondary schools, to perform very poorly in science (Probyn, 2016). English and 
Afrikaans are the primary languages used in classrooms in South Africa. It therefore 
follows, that it is black learners who are most likely to be affected by the issue of language 
in science education. In his study to understand the influence of intrinsic and extrinsic 
factors on inquiry-based science, Ramnarain (2016) found that black learners are the 
ones who predominantly attend township schools while white learners generally attend 
schools in suburbs where they can choose to learn in English or Afrikaans.  
A point to note is that irrespective of whether learners are English speakers or non-English 
speakers, they still require intense guidance because a language does not transcend 
naturally from everyday spoken mode to the formal academic written mode (Derewianka, 
2015). Reddy et al., (2013) pointed out that language proficiency is key to the conceptual 
proficiencies required by learners to master all further academic achievement, in 
particular, science. Science achievement is influenced much more by background than 
other subjects (Reddy et al., 2013). This could be because teachers and learners rely 
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more on the instructional language when mastering knowledge and undertaking 
assessment in the Natural sciences. A study by Probyn (2005) confirms that the language 
of teaching and learning frequently creates a barrier to learning in science classrooms 
and this leads to code-switching to enable second language speakers to make sense of 
what is being taught in order to enhance performance in the Science classroom.  
A question of whether code-switching implies that a home language brings more 
advantage in Science performance for the English second-language speakers then 
comes up. In Probyn’s (2005) study, five of the six science teachers that were interviewed 
are said to have presented their lessons mostly in English and code-switched to IsiXhosa 
to help learners understand the science content and ultimately to improve performance. 
Studies indicate that the language of choice for South African schools is English, due to 
its supposed social benefits, even though the schools have the right to use other 
languages according to the national language policy (Setati, 2008). Learners and parents 
associate jobs or employment with the English language for global opportunities. Setati 
(2008) further asserts that learners are likely to choose English as a preferred language 
for learning because textbooks and assessments are mostly in English but this may not 
necessarily mean that it is the best language for understanding science concepts and 
thus positively influence performance in both formal and informal assessments.  
Teachers and learners do not seem to challenge why textbooks and examinations are 
mostly in English while learners’ fluency in English is still under development (Setati, 
2008). It cannot be overemphasised that language is fundamental to learning and 
performance (Mortimer & Scott, 2003). The key to teaching and learning of science is the 
ability to communicate. Without those skills, learning of science becomes very difficult 
and affects performance. It is against this background that the issue of language used to 
teach in schools becomes an issue of serious concern. The language in the education 
policy of South Africa (1996) stipulates that children should learn in their home language 
for at least the first three grades of primary school and thereafter switch to either English 
or Afrikaans at the start of grade 4 when they start learning Natural Sciences.  
Macdonald (1990) argued that language mastery is at the core of the academic 
performance and that insufficient understanding of the linguistic structures of a certain 
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language seriously limits learner ability to read (particularly to read for meaning) which 
ultimately affects academic performance. The switching from one language to another 
among learners may create linguistic vulnerability. One of the research projects in South 
Africa, the Threshold Project (Macdonald, 1990) looked at language and the transition 
from mother tongue to English. These case studies focused on the language learning 
difficulties of African children when they switch from their mother tongue to English and 
concluded that language is one of the key factors determining learner performance in 
general and in the field of sciences (Macdonald & Burroughs, 1991). In most cases, 
learner performance is linked to the teacher’s performance and other issues relating to 
the learning environment and the cognitive abilities of the learners (Ventura, 2016). In this 
study, the focus will be on the element of Language of Learning and Teaching (LOLT) to 
performance. 
1.3 Statement of the Problem  
Globally, the issue of language in education is contentious and this is particularly true in 
the South African context where the education system involves a transition in language if 
English is not one’s home language. Learning a second language is unlike learning other 
subjects, it a social phenomenon that assumes aspects of another culture. This 
subsequently affects self-identity and possibly learner performance in science (Dörnyei, 
2001). Evidence suggests that a switch from a home language to English as a second 
language at the beginning of Grade 4 (LOLT), has a huge effect on learners’ performance 
and poses huge challenges to both the learners and their teachers (Probyn, 2016). For 
instance, Mavuru and Ramnarain (2019) found that teaching science solely in English 
can restrain learners from understanding scientific concepts. Trends in International 
Mathematics and Science Studies (TIMSS) conducted from 1990 to 2003 also show that 
the performance in Mathematics and science for most black learners in South Africa, 
especially those from poor communities, is low in comparison to other developing 
countries (Mullis et al, 2004). Language has been cited as one of the factors in such poor 
performances (Mji & Makgato, 2006).  
Mayaba et al (2013) argues that poor performance in science can be linked to learning in 
a second language. In support of this, Turnbull et al (2011) indicated that teaching 
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learners in a second language and not in their home language, makes science lessons 
more teacher-centred, which compromises on learner understanding. One wonders 
whether the use of a home language versus a second language in teaching, could lead 
to performance differences of Grade 8 Natural Sciences learners. 
1.4 The Rationale of the Study  
The investigation brings on a new dimension to the reasons for poor academic 
performance in science learners from different linguistic backgrounds. A comparative 
analysis of the level to which learners from different linguistic background performs, 
directly helps in explaining how those differences, if any, will substantively influence 
learner performance in the field of Natural Sciences.  
Language as a mode of communication is one of the most critical aspects of learner 
performance in science classrooms, yet it is the least considered (Cuevas et al, 2005). 
This study therefore brings in a dimension that aims to widen this language discussion.  
Another critical aspect that justifies this academic enquiry is problem-solving (Rollnick, 
2000). This study seeks to contribute to solving a problem of poor performance in science 
education. Racca and Lasaten (2016) assert that language proficiency is highly related 
to good academic performance as it plays an active rather than a passive role in 
developing an understanding between a teacher and the learner. This investigation will 
try to unearth the impact of language on learners’ academic performance and suggest or 
determine the best possible approaches to teaching science in a way that is beneficial to 
the learner. This will be instrumental in informing policymakers on the medium of 
instruction to learners from various language backgrounds. The findings of this study will 
also inform teacher professional development programmes on how to best equip teachers 
to deliver teaching material in an understandable manner to learners. 
1.5 Purpose of the Study  
This purpose of the study was to investigate the impact of language as a medium of 
instruction on learner performance. More specifically, the study will draw conclusions 
based on a comparison of two languages, within one grade, in the Natural Sciences. In 
this regard, Grade 8 Natural Sciences learners taught in Afrikaans as a home language 
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as well as learners taught in English, as their second language, is a foundation for this 
study. 
1.6 Aims and Objectives of the Study  
The study will determine the differences, if any, in the performance of Grade 8 learners 
taught Natural Sciences in their home language, Afrikaans, to those taught in English, 
their second language. To achieve this, the following objectives were set:  
a) To identify if there are any differences in the performance of Grade 8 learners taught 
Natural Sciences in their home language and those taught in their second language. 
b)  To investigate influences that language might have on learners' responses in free-
response test items.  
The ultimate goal of this study is to contribute towards determining the best approaches 
to teaching science in a language that will be beneficial to learners' understanding of 
Natural Sciences concepts. 
1.7 Research Questions 
The following research questions will guide this study:  
a) What are the differences, if any, in performances on three assessment tasks 
between Grade 8 learners taught in their home language (Afrikaans) to those 
taught using a second language (English)? 
b) How does language influence learners' responses in free-response test items? 
Assessment scores will give a measure of any differences between the performances of 
learners taught in their home language compared to those taught in a second language. 
Similarly, learners’ scripts will be analysed in terms of expressions, synthesis, spellings, 
etc., to check the influence of language on how they answer questions.  
The research question was inspired by Lev Vygotsky's theory, which identifies language 
as one of the main elements of cognitive development (Louis, 2009). Learning science 
requires in part, that children engage in social interactions with some form of knowledge 
source for them to gain access to the language of the scientific community (Shepardson, 
1999). There is thus a need to utilise Vygotsky’s theory to investigate how education 
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practices constrain or facilitate learners’ thinking and science learning (Shepardson, 
1999). 
1.8 Theoretical Framework  
The theoretical framework for study will be informed by Vygotsky’s sociocultural theory 
that proposes three main components for cognitive development, namely: culture, 
language and social interaction (Vygotsky, 1987). Vygotsky viewed language as the most 
important mental tools. In this study, language refers to a medium of communication used 
in the classroom, and it could be either in learners’ home or second language. While 
culture is considered the most important component, language and social interaction are 
also critical as they demonstrate how culture drives cognitive development (Louis, 2009). 
Vygotsky’s theory is crucial in addressing the research questions because science 
learning (and any learning) is subject to teacher-learner interactions. Language functions 
as a facilitator of such interactions, the latter being a means through which culture fosters 
cognitive development (Louis, 2009). 
Vygotsky's theory presents a radical idea that an individual does not own every thought 
and intelligence; these are products of history and culture. Learning occurs efficiently and 
most naturally when learners participate in authentic social activities (De Beer, 2016). 
There is therefore a link between a science curriculum and social activities. Vygotsky's 
theory is relevant in science learning and is corroborated by the work of Cobern and 
Aikenhead (1997), amongst other scholars. According to Cobern and Aikenhead (1997), 
transferring a scientific subculture to learners can be disruptive or supportive. If the 
subculture of science connects with learners’ everyday culture then science subculture 
instruction will support the learners’ everyday view. This will make learning more effective 
and will enable enculturation into the culture of science. If the science subculture does 
however not support the learners’ everyday knowledge, then the learners’ worldview may 




1.9.1 Research Design  
The study will employ a sequential mixed method research design, that is, a quantitative 
study followed by a qualitative study (Teddlie & Tashakkori, 2009). The researcher will 
first collect quantitative data, analyse the data and then collect qualitative data to further 
explore the quantitative results using fewer individuals (Creswell, 2003). This research 
design is suitable for this study because, in combining both quantitative and qualitative 
methods, the strengths of both methods can be harnessed (Teddlie & Tashakkorri, 2009). 
The sequential mixed method’s main advantage is the benefit gained from multiple data 
types and variation in data analysis techniques (Jogulu & Pansiri, 2011). 
1.9.2 Selection of Participants  
A high school in Johannesburg East district will be the participant in this study. The 
school’s medium of instruction is Afrikaans and English. The school was purposefully and 
conveniently selected (Patton, 2002) because it enrols both Afrikaans-speaking coloured 
learners and black learners whose home language is different from the medium of 
instruction. The Afrikaans classes are of Afrikaans speaking coloured learners and the 
English classes are a combination of black and coloured learners whose medium of 
instruction is different from their home language. The researcher, who also works at the 
school, randomly selected four classes from a population of eight Grade 8 Natural 
Sciences classes. Two classes are in Afrikaans (home language) and the other two are 
in English (second language) as a medium of instruction. The classes had an average of 
50 learners each to make 200 learners for this study. 
1.9.3 Data Collection  
To obtain learner scores for quantitative data, three assessment tasks on the content 
taught (formal and informal), were administered to the four classes of Grade 8 learners 
taught Natural Sciences in their home language and those taught in their second 
language. The data was collected during the first school term of the 2020 academic year. 
One task was a test out of 70 marks and it covered the school’s term work on 
photosynthesis, respiration, ecology and feeding relationships. The other task was a 
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practical activity on light. It looked at how light is projected through different objects. The 
apparatus used for this experiment was a glass prism, concave lens and convex lens for 
20 marks. The third task was a worksheet research project on planet earth. Learners were 
to write their findings out of their research on different planets for 30 marks. The 
assumption is that three assessment tasks were reasonable enough to enable the 
researcher to determine the learners' levels of performance in the Natural Sciences 
content taught. The content and structure of the different assessment tasks were the 
same for the two groups of learners within a language of instruction. The only difference 
is that qualitative data followed an in-depth analysis of learners’ scripts to identify the 
influences that language may have on learners' responses in free-response test items. 
1.9.4 Data Analysis  
To analyse the test scores of learners, Bannon’s (2013) 7 steps of quantitative data 
analysis were used (Figure 1.1). The researcher hypothesised that there was no 
significant difference between the performance of learners taught and assessed in home 
language and the second language. Test scores from three learners whose performance 
fell within the three levels of performance, that is, top (distinction), average (50-65%) and 
poor (below 40%), were selected for qualitative analysis from home and second language 
groups. These learners' free responses in the assessment tasks were then analysed to 
determine difficulties, challenges and strengths to assess for links to the language of 
instruction. A data coding process using a content analysis method will determine any 
developing themes. 
Figure 1.1: Steps of Data Analysis Process. 
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1.10 Delimitations of the Study  
This sample takes into consideration the need for linguistic balance; hence, half the 
sample size was learners who learned in their home language, Afrikaans and the other 
half were those who learned in their second language, English. 
1.11 Structure of the Dissertation 
This dissertation is sub-divided into five chapters. Each chapter starts with an introduction 
and ends with a summary of the chapter. The focus areas of each chapter are as follows: 
Chapter 1: This chapter provides an overview of the study and the background. The 
chapter goes on to define some key parameters such as the statement of the problem, 
rationale, purpose, aims and objectives of the study as well as the research questions, 
theoretical framework and methodology used. It also covers research design, selection 
of participants, data collection and analysis methods in the study. The chapter ends by 
providing some potential limitations of the study. 
Chapter 2: The chapter discusses a theoretical framework and literature review in more 
detail. The literature review is broken down to cover critical areas such as language, 
science teaching and learning. Learner performance in science, teaching and learning of 
science in home language, as well as teaching and learning of science in second 
language.  
Chapter 3: This chapter unpacks the methodology used by explicitly discussing the 
purpose of the study, aims and objectives, research design, selection of participants, data 
collection, data analysis, reliability and validity to ethical issues. 
Chapter 4: Chapter 4 is dedicated to data analysis, both quantitative and qualitative to 
report on findings for this study. 
Chapter 5: This will cover a discussion of the research outcomes, possible 




2 Chapter 2: Literature Review 
 
2.1 Introduction 
According to Oyoo (2009),  learners encounter difficulties using everyday words in 
science classrooms irrespective of whether they learn science using their home language 
or not (Oyoo, 2009). Wellington & Osborne (2001), after following language research for 
over 30 years, state that one of the most difficult things in learning science is learning the 
science language as it differs from the language used daily. 
To understand what literature says about language issues in the science classroom and 
how language influences learning and affects performance, this chapter has five sub-
headings. The first sub-heading will discuss the Vygotsky’s socio-cultural theoretical 
framework to understand the teacher-learner connection by focusing on the cultural, 
social and historical artefacts that influence a child’s cognitive development as well as 
performance. The second sub-section will look at the relationship between language, 
science teaching and learning with a particular focus on the South African context. The 
third sub-section discusses learner performance in science and related literature findings. 
Teaching and learning of science in home language will be discussed in the fourth sub-
section while teaching and learning of science in second language will be discussed in 
sub-section five. 
2.2 Theoretical Framework 
This research adopted a socio-cultural theory which focuses on learning outcomes as 
well as potential solutions to issues that may be identified (Ellis, 2000). The theory is by 
Vygotsky (1987), who singled out and studied the dynamic social surrounding which 
indicates a connection between the teacher and the learner by focusing on the cultural, 
social and historical artefacts that play a key role in a child’s cognitive development as 
well as potential performance. This theory is the ideal framework to investigate the effects 
of language on learning and learner performance as it seeks to expose the linkage 
between culture, language and cognitive development. Weil-Barais (2001), views socio-
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cultural theory as a common method of explaining what makes up people as individuals. 
This approach emphasises the influence of the society that we live in.  
According to Vygotsky’s (1987) socio-cultural approach, cultural factors such as 
language, art, social norms and social structures play a significant role in the development 
of our cognitive abilities by dictating our interactions. Based on socio-cultural theory, 
Vygotsky proposed that interactions made by children could shape and influence both 
how they perceive the world and their cognitive processes. The way children learn and 
develop varies across cultures and at times specific to each society. The resulting 
cognitive processes may be unique to each culture but how they move from generation 
to generation is often similar. Shepardson (1999) states that the Vygotsky’s theory may 
help inform how children learn science, as well as help clarify pedagogical issues.  
This brings about the question of whether language can affect cognitive processes and 
thereby bring about performance differences, in this case, of Grade 8 Natural Sciences 
learners taught in home language and second language. Vygotsky (1987) argues that the 
development of a child is contingent upon learning because learning is a crucial part of 
passing down culture and ideas from parents to children. In this respect, the child also 
acquires cognitive skills that are specific to his or her culture. As a result, a person's 
language is crucial to their mental development. Considering the socio-cultural theory, it 
becomes clear that language and surrounding factors from childhood to maturity influence 
science learning. As the Natural Sciences learner grows with the influence of language 
and interaction with people, the learner becomes easily adaptive to learning. According 
to Vygotsky’s sociocultural theory, learning in a second language can hurt the learner’s 
performance. Nonetheless, Vygotsky’s theory has been met with criticism due to lack of 
clarity on how the theory drives development (Clarà, 2017). 
Wood et al (1976) has expanded on Vygotsky's theory by adding the concept of 
scaffolding. This term refers to the activities and environment that more knowledgeable 
people may provide to someone younger, to assist their cognitive abilities. Such people 
may include parents, caregivers, teachers and older siblings or peers. Scaffolding may 
include playing games, role-playing and singing, as a way of encouraging language 
acquisition and other social situations in order to nurture cognitive abilities. Based on 
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these factors, scaffolding may seem easier in home language because learners get to 
play, interact with caregivers and use everyday knowledge to make meaning of their 
surroundings (understanding science) instead of using a second language chosen by 
government for teaching and learning Natural Sciences (in South Africa). 
2.3 Language, Science Teaching and Learning 
Issues arising from an unfavourable language of instruction are not new to South African 
schools. One of the triggers of the Soweto Uprising on June 16, 1976, was the apartheid 
government's stance of imposing the language of instruction at schools. The Bantu 
Education Department imposed on schools a policy that Afrikaans and English would be 
the languages of teaching and learning at schools, on an equal basis (Woolman & Fleish, 
2009). The learners then felt that the national policy imposed Afrikaans on them and that 
their home languages were being undermined (Woolman & Fleish, 2009). The issue of 
language has not changed much since then. This raises an urgent need to look at the 
issue of language as it has a noteworthy impact on science achievement Venture (2016).  
Racca and Lasaten (2016) assert that language proficiency is highly related to good 
academic performance in science education. They have also acknowledged that there 
are challenges associated with using home language for teaching and learning. For 
example, Nyika (2014) believes that the use of home language could lead to ethnic 
divisions. It may further reduce global employability of learners, as they will be unable to 
compete fairly in parts of the world where their home languages are not known. Despite 
an acknowledgment that language is a problem, most teachers feel that it is sometimes 
difficult to explain things in a vernacular language because it brings confusion and 
misinterpretation of ideas (Mji & Makgato, 2006). Cleghorn and Rollnick (2002) indicated 
that a country like South Africa where there is more than one national language unlike in 
Kenya, which uses Swahili, it becomes a challenge to choose the language of teaching 
and learning in science classrooms. In South Africa, quality education is seen as an 
expression of English and Afrikaans (Alexander, 2000). This research embarks on the 
importance of language as a factor in learner performance in science education  
Having considered research from other scholars, Serfontein (2013) confers that the 
constitution of the Republic of South Africa guarantees everyone the right to receive 
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education in the language of their choice. Since 11 languages were awarded official 
status, teaching learners in their language of choice is a daunting task and practically 
impossible. English has thus become the main language of instruction. In recognising that 
language users, themselves determine the extent of change regarding language in 
education, the current study seeks to spark a debate on whether there is indeed a political 
will and personal conviction among the speakers of the nine indigenous official 
languages, to bring about change in this sphere. Serfontein (2013) further argues that 
there should be consideration given to teachers’ perspectives since they are the ones 
who engage with learners from linguistically diverse backgrounds in their classrooms. 
Although many indigenous language speakers consider their home language as part of 
their cultural identity, they still opt for English as their choice of language of learning 
(Serfontein, 2013).  
Serfontein (2013) indicated that it would also be important for the Department of Basic 
Education to engage publishers to ensure that textbooks are available in all of the official 
languages, so that learners can have access to their required learning materials, 
regardless of their chosen language of instruction. The existence of obstacles to 
“reasonable practicability” of offering education in different languages does not excuse 
the state from taking positive steps to remove those obstacles Serfontein (2013). The 
national and provincial education departments cannot rely indefinitely on a lack of 
qualified teachers and appropriate textbooks to justify their failure to provide education in 
a particular language, especially where there are a large number of learners want a 
particular language of instruction (Serfontein, 2013). They must take positive steps to 
address these challenges, in line with their constitutional obligations. As the focus is on 
Grade 8 Natural Science learners, this research seeks to establish whether language 
gives certain learners a competitive advantage over others.  
Yu and Pillay (2010) and Muller and Nel (2010) point out that what the use of English may 
accomplish is feeding the labour market such as employment, rather than address the 
political, social and economic complexity of the country. Faull (2009) surmised that the 
failure of the education system to accommodate all languages, and subsequently 
excluding thousands of learners from receiving a quality education, has substantially 
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added to the foremost crises regarding the absence of appropriate skills necessary in the 
workplace amongst graduates. This study further aims to provide contributions of a 
constructive dimension towards the discussion of language issues in science classrooms. 
2.4 Learner Performance in Science 
Literature studies on the performance of learners in science education indicate that 
language is the main barrier to learning (Howie & Hughes, 1998; Nyika, 2014). Teaching 
learners in a language that is not their home language may therefore increase the risk of 
failure Fouché (2013). Lack of proficiency in the language of instruction and assessment 
that further contributes to the poor performance of African children in science, is not 
limited to South Africa. It extends to many African countries where it is common practice 
to use the language of the former colonial masters as the official language of instruction 
(Zuma & Dempster, 2008).  
TIMSS provides countries that participate in the evaluation, with information that is 
valuable and that helps them to be able to gauge the standard of mathematics and 
science education in those different countries (Cho, Scherman, & Gaigher, 2012). South 
Africa has been frustrated by its poor performance in consecutive administrations of 
TIMSS, for both mathematics and science (Reddy, 2006). Specifically for science, South 
Africa was ranked last amongst 49 participating countries in TIMSS 2003 (Mullis et al., 
2004). The poor performance of developing countries has often been attributed to poor 
infrastructure and teacher quality (Reddy, 2006). The issue of language cannot be 
ignored when looking at poor performance in TIMSS. In 2019, TIMSS collected 
information from learners and parents on the language the learner speaks at home.  
There are many reasons, including the impact of Africa’s colonial history, which result in 
some learners using different languages at home and school (Zuma & Dempster, 2008). 
In countries such as South Africa, where numerous languages are spoken nationally, it is 
common for learners to speak one language at home and another at school (Cho et al., 
2012). Parents can prioritise multilingualism and ensure their children are exposed to 
more than one language at home (Jones et al, 2015). According to the Curriculum and 
Assessment Policy Statement (CAPS) (Department of Basic Education, 2011), writing is 
a powerful instrument of communication because it allows learners to communicate and 
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construct ideas and thoughts coherently. This illustrates the importance of analysing 
learners' responses in free-response test items to see the influence of language in writing. 
2.5 Teaching and Learning of Science in the Home Language 
Mgqwashu (2006) supports the notion that language choice for teaching sciences is a 
political one. The development of a home language to become a medium of instruction is 
too complicated (Mgqwashu, 2006). Even if there is success in making a home language 
a language of teaching and learning, there is no compelling evidence in any post-colonial 
African country that suggests that a home language can compete where primary 
aspirations are powered by capitalism, and South Africa is not an exception (Mgqwashu, 
2006).  
Studies conducted amongst isiXhosa first language speakers in the Eastern Cape 
Province of South Africa (Mayaba, 2009; Webb & Webb 2008; Webb 2010; Sepeng 
2014a, 2014b) found that learners have no interest in learning to read or write in their 
home language. The learners’ negative attitudes on their first language is attributed to the 
fact that isiXhosa has long been marginalised and devalued (Sepeng, 2015). Studies by 
Zuma and Dempster (2008) have however demonstrated that through expert translation 
of course material, isiZulu as a home language for teaching and learning science in South 
Africa is possible. 
Ogawa (1995) challenges everyone to view science as a subculture not only to the 
Western people but as a subculture for different communities. This includes 
understanding that science can be taught in a home language and make it a subculture 
using examples that are within the culture of that home language. According to Chalmers 
(2013), science is how mankind understands their world. Understanding one’s world 
entails explaining it as one understands it. Therefore, one’s home language cannot be 
ignored in a science classroom if science is about understanding one’s world. The 
process of learning science starts way before one’s schooling years where a home 
language is used to interpret one’s surrounding.  
In a study to investigate Multi- Science Perspectives and Implications for Science 
Education, Ogawa (1995) concluded that teaching in a home language is possible and 
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can be beneficial. Ogawa explained about a Japanese science program referred to as 
Japanese Rika. Rika is a science programme that is used by Japanese science learners 
to understand their surroundings, they use their Japanese as a home language for 
teaching and learning and it has proven to work for them as a community and recognised 
internationally (Ogawa, 1995). Although the time spent teaching Rika declined over time, 
the Rika science programme played a fundamental role in the modernisation of Japan 
(Isozaki, 2014). This concept can be applied and be beneficial to non-English speaking 
South African learners as well. They can learn science in their home language and use 
textbooks that will give examples that are meaningful and relate to their reality instead of 
using textbooks that do not speak to their reality and give abstract examples. The 
Afrikaans learners who are already learning in their home language can also develop 
tools programs like Rita that relate to how they can better understand their surroundings 
as a community. 
Prah (2009) supported the notion that Africans learn best in their home languages 
however, there are no specifications on the resources, the teaching style to be used, 
textbooks and how the textbooks can be used. There is therefore a need to examine the 
details of implementation and understand how using a home language for teaching and 
learning can be applied in a situation like South Africa where there are 11 official 
languages. For instance, a question that arises is: should each language have a specific 
science program and how practical will that be? 
2.6 Teaching and Learning of Science in a Second Language 
Teaching and learning science in a second language seems to be common practice in 
developing countries compared to developed countries (Zuma & Dempster, 2008). In their 
study on isiZulu as a language of assessment in science, Zuma and Dempster (2008) 
observed that countries that do not have a recent history of being colonized use home 
languages for instruction and assessment from primary school through to tertiary 
education. This applies to all subjects and sciences including their specialised discourse. 
Learning in a second language is attributed to politics and social status (Mgqwashu, 2006; 
Amua-Sekyi, 2000). Government chooses a language for teaching and learning based on 
politics rather than what would be best for learners. If English makes political sense, 
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English will be used for teaching and learning in science classrooms (Mgqwashu, 2006; 
Amua-Sekyi, 2000). 
Teachers’ perceptions about language use in teaching and learning seem to suggest that 
the social and economic benefits that are associated with learning English are key factors 
behind learners devaluing isiXhosa as their home language (Sepeng, 2015). This view is 
also shared by Zuma & Dempster (2008) who indicate that the choice of a second 
language as the preferred language for teaching and learning has social connotations far 
beyond whether learners pass their examinations or not, it is rather political. According to 
the research done by Zuma and Dempster (2008), science learners have a very positive 
attitude towards assessment in their language compared to being assessed in their 
second language which is English but a second language is preferred for its social and 
economic benefits. Jegede (1994) has gone on to explain why the second language is 
preferred not only in South Africa but in other African countries as well. It appears that 
African science and Western science were based on different conceptual and cognitive 
models that were not recognised by the colonists who first introduced science in Africa 
(Jegede, 1994).  
This led to colonists teaching science in their cognitive models and their home languages, 
ignoring the importance of the African indigenous languages. Although the Western 
culture in Africa is viewed as superior than the African culture, this does not mean that 
the tools used by Africans are inferior to those used by the colonists (Jegede, 1994). This 
perceived superiority of the Western science culture has resulted in African science tools, 
including language, being wiped out of the schooling system (Jegede, 1994). The choice 
for South African learners, amongst other countries who use a second language in 
learning science, is therefore embedded in a history that cannot be ignored if 
considerations of changing the language of teaching and learning are to be made.  
A study by Probyn (2005) found that learners who are IsiXhosa first language speakers, 
preferred to be taught in IsiZulu. This finding indicates that the use of one’s home 
language is not even an immediate choice for South African learners when given a choice; 
there are other factors that play a role. 
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Conclusions drawn by Brock-Utne (2007) from a set of studies done within the framework 
of the Language of Instruction in Tanzania and South Africa (LOITASA) research project, 
indicate that African learners express themselves well if they are allowed to use their 
home language for learning in their classrooms. These learners experience difficulties 
when forced to use a second language that they do not use outside school (Brock-Utne, 
2007). One of the key findings in that research is that when a second language, English, 
is used, there is a much larger spread in test performance between learners. A small 
group of learners succeed while the majority of the learners perform way below the pass 
mark. It was then proposed that an African learner, taught and assessed in their home 
language could be at the centrepiece of poverty reduction (Brock-Utne, 2007).  
The third TIMSS (1999) report highlighted that the majority of South African learners 
cannot communicate their scientific conclusions in languages used to examine them. 
South African science learners enjoy the benefits that come with the use of a second 
language but research evidence equally shows disadvantages associated with the use of 
a second language for teaching and learning sciences. 
2.7 Summary of Chapter 2 
Literature is not conclusive on which language is best suited for teaching and learning. 
However, it is clear that language is an issue in the science classroom and it cannot be 
ignored hence it is important to continue contributing to the issue of language in teaching 
and learning sciences. It is a challenge for teachers to merge science, cultures and 
languages of learners in ways that are meaningful and relevant to their learners Lee 
(2001). It is thus important to examine ways in which language can best work for learners. 
Language should be used in such a way that brings about the best performance for 
science learners in South Africa.
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3 Chapter 3: Methodology 
 
3.1 Introduction 
In this chapter, the research methodology is comprehensively discussed with justification 
for its relevance in the study. Furthermore, the research design, selection of participants, 
data collection and analysis methods; quantitative and qualitative, data integrity checks 
and ethical issues are outlined and justified for suitability towards the study. This includes 
measures taken to ensure the validity, reliability and ethical compliance of the research. 
After the chapter summary, a framework for the presentation of findings in Chapter 4 is 
also laid out. 
3.2 Research Design 
Research design is a blueprint for conducting a research study and it determines the kind 
of knowledge generated by a specific study (Cook & Cook, 2016). This research study 
followed a sequential mixed-method research design, that is, a quantitative study followed 
by a qualitative study (Teddlie & Tashakkori, 2009). Quantitative data were collected and 
analysed, followed by a collection and analysis of qualitative data to authenticate the 
quantitative results (Creswell, 2003). Quantitative methods adhere to standards of a strict 
research design developed prior to actual research and utilize quantitative measurement 
and statistical analysis (Adams et al, 2007). Qualitative methods on the other hand, are 
more suitable for studies that seek to answer questions that require natural surroundings 
and examination of unfolding events, focusing on a broad analysis of a phenomenon or 
requiring an exploration of reasons for certain behavior and the ways in which it unfolds 
(Drew et al, 2014)  
Some of the advantages of quantitative methods include allowing participant performance 
to be recorded reliably as a quantity. Analysis can be accomplished in a relatively short 
period of time and the method is useful for collecting information using a large sample 
size (Drew et al, 2014). Qualitative method advantages on the other hand include the 
ability to capture participants’ behavior in a natural setting. Some definitions and 
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hypotheses can emerge as the study develops and it is useful for in-depth study of a small 
sample (Drew et al, 2014). 
Both quantitative and qualitative methods have disadvantages. For example, numerical 
representation of performance in quantitative analysis may tell an incomplete story of 
participant behavior. It could generalize results, making it difficult to apply them to a 
specific setting and difficult to interpret during analysis (Drew et al, 2014) In a qualitative 
method, environmental influences may be so complex such that it becomes difficult to 
understand what is transpiring (Drew et al, 2014). Integrity of definitions and hypotheses 
may also be less clear, with results difficult to generalizable to other groups. The biggest 
disadvantage of qualitative methods is arguably the time consuming nature of data 
analysis (Drew et al, 2014). 
The mixed-method research design was selected as the most suitable design as it allows 
for analytical strengths of each method to be combined. Mixed-method is a research 
method where “the investigator collects and analyses data, integrates the findings, and 
draws inferences using both qualitative and quantitative approaches or methods in a 
single study or a program of inquiry” (Tashakkori & Creswell, 2007, p. 4). Quantitative 
analysis was useful in analysing the learners’ actual scores, but the methodology was 
limited. It could not be applied for an assessment of underlying issues such as language. 
Qualitative analysis was therefore used to address this shortfall and analyse non-numeric 
data.  
The rationale for mixing quantitative and qualitative data in this research is supported by 
the work of Gobo (2015), who argued that neither quantitative nor qualitative methods are 
sufficient in themselves to fully capture a phenomenon. However, “when used in 
combination, quantitative and qualitative methodologies supplement each other and 
permit a more forceful analysis with benefits from the strengths of each” (Gobo, 2015, p. 
330). Drew et al, (2014, p. 22) argues that the “basic reason for using mixed-method 
research is to capitalize on the strengths of each approach and to minimize the limitations 
or weaknesses”.  
22 
 
3.3 Selection of Participants 
The study was conducted at a high school in the Johannesburg East District of Gauteng 
Province in South Africa. The school was purposefully and conveniently selected (Patton, 
2002) because it enrols both Afrikaans-speaking coloured learners and African black 
learners whose home languages are different from the school’s medium of instruction, 
English and Afrikaans. The researcher also works at the school which made data 
collection easier. The Afrikaans classes were made up of Afrikaans speaking coloured 
learners (home language) and the English classes (second language) were made up of 
both black learners and coloured learners where the medium of instruction is different 
from their home language. From a population of eight Grade 8 Natural Sciences classes, 
four classes were randomly selected, two classes taught in Afrikaans (home language) 
and two classes taught in English (second language). The classes had an average of 50 
learners, to make a sample of 200 learners. 
The participants had different socio-economic backgrounds from two distinct racial 
classes, namely, coloured and black. Although most households in the area had electricity 
and running water, a significant portion of the black learners resided at an informal 
settlement that was near the school but without electricity and running water. Figure 3.1 
is a pie chart showing the distribution of the home languages for participants. Half the 
participants, all of which consider Afrikaans as their home language, learn in Afrikaans 
while the other half consists of black learners and some coloured learners that learn in 




Figure 3.1: Participants According to Home Languages. 
According to Adams et al (2007), a larger sample size gives more precise estimates, 
however, precision is not directly proportional with sample size but the square root of 
sample size. Estimates can be made somewhat more precisely by good sample design, 
including pre-stratification and post-stratification (Adams et al, 2007). Besides, many 
estimates are still useful even if not very precise (Adams et al, 2007). English classes 
used in the study were randomly selected while the Afrikaans classes were the only 2 
Grade 8 Natural Science classes. 
Table 3.1: Teacher Profiles. 
 Teachers’ Pseudonyms 
Skhosana Green 
Gender Female  Female  
Race Black  Coloured  
Home Language Isizulu  Afrikaans  
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 Teachers’ Pseudonyms 
Skhosana Green 
Qualification B.Ed. (Natural Sciences 
senior phase) 




10 years 23 years  
 
As much as teachers are not participants in this study, it was important to include their 
profiles as seen in table 3.1. This is done in order to understand their potential impact on 
the performance of learners. For example, teacher Skhosana’s home language is isiZulu 
and she teaches in English, her second language. This may have an impact on how she 
explains science concepts to learners as she has to first comprehend the meanings in 
English which is not her home language and then try to explain to learners whose home 
language is also not English. According to Setati et al (2002, p. 129), this is a typical 
problem in South African schools; the majority of teachers “work in classrooms and 
schools where English is officially the language of learning but not the main language of 
either the teachers or the learners”. As a result, teachers are faced with the double 
challenge of teaching in English while learners are still learning the language (Ferreira, 
2011). On the other hand, teacher Green’s home language is Afrikaans and she is also 
teaching in Afrikaans. Theoretically, teacher Green will be able to clearly explain the 
science concepts to his learners whose home language is also Afrikaans. 
3.4 Data Collection 
3.4.1 Collection of Quantitative Data 
Quantitative data for this research was collected using learner scores from three 
assessment tasks for Grade 8 Natural Science learners, half of which learn in their home 
language and the other half in their second. The assumption is that three assessment 
tasks are reasonable enough to enable the researcher to determine learners' levels of 
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performance in the Natural Sciences content taught. The content and structure of the 
different assessment tasks were the same for the two groups of learners. The learning 
resource, via Afrika grade 8 natural science textbook, was also used by both learners’ 
groups. The only difference was the language of instruction.  
Both teachers used the lesson plans as provided by the Department of Basic Education. 
The learners wrote these assessments based on the expectations of the Grade 8 
curriculum. Task one (1) was an experiment to see how light travels through different 
objects such as glass prism, concave and convex lens, Task two (2) was based on planet 
earth and beyond. Task three (3) was a test based on life and living. Both Tasks 1 and 2 
were administered in the learners’ classrooms by their respective teachers, Ms Skhosana 
and Ms Green. These tasks were administered during different periods of the day 
according to the learners’ normal time table. The same procedure was applicable to both 
the Afrikaans and English groups. Most importantly, both groups of students wrote at the 
same time on the same day to reduce possible information sharing. For Task 1, two 
learners from each class were selected at random to do the experiment. The limited 
number was mostly due to lack of resources at the school (not enough prisms for all the 
learners).  
Task 2 was research done in class using resources that learners have when they are at 
school. They could use textbooks and prior knowledge but both English and Afrikaans 
learners could not take the research home as recommended by the facilitator from the 
Department of Basic Education. This is to ensure that learners obtain marks they deserve 
in any formal assessment. Taking the assessments home may lead to inconsistences as 
some learners may get help from parents and siblings. The test was written at the same 
time from 12:00 – 14:00 for both Afrikaans and English classes. All tasks were done after 
completion of theory work based on the task given. This is standard procedure as 
expected by the Department of Basic Education and it is monitored by its facilitators. The 
tasks were marked by the two teachers, Ms Skhosana and Ms Green, and then 
moderated by the Head of Department (HOD). According to Boone and Scantlebury 
(2006), the use of tests for data collection is ideal when evaluating large learner samples 
and this approach was therefore ideal for this study. Tests are used to measure how 
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learners would have grasped the content taught in class. Table 3.2 shows a summary of 
assessment tasks. 
Table 3.2 Summary of Assessment Tasks. 
Task Task 1: Experiment  Task 2: Research 
Task  
Task 3: Test  
Objective(s) Describe reflection of 
light on different 
objects such as glass 




objects in the solar 
system.  
Formal test based 
on matter and 
material and on 
content on life and 
living. 
Content Tested Light  Planet earth and 
beyond 
Matter and Material 
Life and living  
Structure Experiment to see how 
light travels. 





questions based on 







Time 30 minutes 60 minutes 90 minutes 
Time of 
Administration  






3.4.2 Collection of Qualitative Data 
For the collection of qualitative data, six learners, three from the Afrikaans class and three 
from the English class, were selected based on their performance. For the analysis of 
free response questions, learners were selected according to a performance criterion of 
i) highest, ii) medium and iii) lowest-performing learners in their respective groups 
27 
 
(English and Afrikaans). Comparison was done across each performance range between 
learners taught in a second language, English, and learners taught in home language, 
Afrikaans.  
On the qualitative aspect of data collection, learners’ scripts were analysed to identify any 
trends in grammatical and spelling errors. 
3.5 Data Analysis 
Quantitative data and qualitative data were analysed separately. Quantitative data was 
analysed under three sub-headings namely; Univariate, Bivariate and Multivariate 
descriptive statistical methods. Qualitative data was analysed using the Content Analysis 
method. 
3.5.1 Quantitative Data Analysis Process 
It is difficult to determine how well the participants performed by simply inspecting raw 
data. There is a need to summarize the data for effective analysis, interpretation, and 
presentation to a research consumer (Drew et al, 2014a). Although the pass mark for all 
three assessments was considered, the main analysis was done using the term average 
marks for the two respective groups. 
Scores were characterized by a single index, this is a number that is representative of the 
group scores or a reflection on the concentration of scores known as central tendency 
measures; it gives an idea of how well the group performed (Drew et al, 2014). The mean 
(average) was used as common convention dictates for the measure of central tendency 
(Drew et al, 2014b). The mean is useful for further arithmetic manipulation and even more 
useful for a lot of the additional operations necessary in inferential statistics (Drew et al., 
2014b). The Afrikaans and English group mean scores were subjected to an F-test and 
the ANOVA test using the following two hypotheses;  
i) H0: The overall mean score of the Afrikaans group is equal to the overall mean 
score of the English group. 
H1: The overall mean score of the Africans group is not equal to the overall mean 
score of the English group. 
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ii) H0: The average pass rate is the same between Afrikaans and English groups 
across all tasks. 
H1: At least one average pass rate is different between the Afrikaans and English 
groups. 
An F-test is a statistical hypothesis test where the test statistic assumes an F probability 
distribution (Foster & Christian, 2011). Although it can be used to test a variety of 
hypotheses, Foster and Christian (2011) argue that the F-test is often associated with the 
analysis of variance (ANOVA) and it is most commonly used to test the null hypothesis of 
normally distributed means. While it produces similar information as the Z-test when 
testing one independent variable with a non-directional hypothesis, the F-test has a 
distinct advantage of being able to compare multiple independent groups, something the 
Z-test cannot do (Foster & Christian, 2011). As a result, researchers often use the F-test 
because of its flexibility to compare multiple groups and its ability to identify the 
relationship between a set or a combination of independent variables (Foster & Christian, 
2011).  
The fundamental focus of an ANOVA test, on the other hand, is to test for any significant 
differences between groups. In one-factor ANOVA, only one categorical factor is used to 
explain possible differences between the observed sample means while in two-factor 
ANOVA, two categorical factors are used to explain possible differences between the 
observed sample means (Wegner, 2013). ANOVA test produces an F-test which is the 
ratio of the variance, explained or accounted for by a particular effect compared to the 
variance that cannot be explained by that effect (Salkind, 2011). When the ratio of the 
variance is sufficiently large, the conclusion is that not all the means are equal. An F-test 
can also be thought of as the ratio of the experimental effect to individual differences in 
performance where the observed value of F is compared with critical values of F from the 
F distribution (Salkind, 2011). If the observed value exceeds the critical value for a small 
probability, typically 0.05, it is concluded that the model is a significant fit of the observed 




Data analysis involves applying a series of statistical tests and procedures in a specific 
stepwise progression to examine a dataset (Bannon, 2013). In other words, the 
fundamental concept of data analysis is taking a set of statistical tests or procedures and 
applying them in a certain order, the 7 Steps of Data Analysis, in order to reveal a 
message(s), lesson(s), and answer(s) that the data has to tell (Bannon, 2013). Descriptive 
statistics help us understand and summarise data (Adams et al., 2007). Within this study, 
the researcher sort to describe performance or scores on a group of individuals (Drew et 
al., 2014b), that is, the performance of science learners taught in a home language 
compared to those learning in a second language. The qualitative data analysis process 
followed, allowed for portrayal of a true picture of the group studied and convenient 
examination of performance (Drew et al, 2014c). 
3.5.2 Qualitative Data Analysis 
A content analysis method was used to determine any developing themes based on the 
way the home language (Afrikaans) learners and the second language (English) learners 
responded to questions. The researcher analysed the actual scripts of a few selected 
learners to identify possible language issues. Three learners from each of the two groups, 
the English and Afrikaans, whose performance fell within these three levels of 
performance, i) top (distinction), ii) average (50-65%) and iii) poor (below 40%), were 
selected to determine the linkage between language of instruction and learner 
performance.  
Content analysis is an inductive approach, and as described by Drew et al (2014), it is 
defined as an approach that “follows the data” and not that of comparing data to a 
preconceived hypothesis or theoretical framework. Interpretations of Vygotsky’s theory 
suggest that the method of instruction enhances or inhibits learning, it is however not 
clear on how this occurs (Clarà, 2017). The aim within this study was to try to and validate 
Vygotsky’s theory by comparing the performance of home language learners to those of 
second language learners. 
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3.5.3 Content Analysis 
Content analysis is a powerful data reduction technique whose major benefit comes from 
its ability to systematically compress many text words into fewer content categories based 
on explicit rules of coding (Stemler, 2001). It is amongst the most widely used qualitative 
research method or technique (Odabasi et al, 2019; Hsieh & Shannon, 2005). As a 
research methodology, content analysis can be traced back to the 1950s where it has its 
roots in the study of mass communications (White & Marsh, 2006).  
According to Stemler (2001), content analysis has attractive features of being unobtrusive 
and being useful in dealing with large volumes of data, going beyond simple word 
frequency counts. It is a highly flexible research method which can be applied in 
qualitative, quantitative and sometimes mixed modes of research frameworks. It employs 
a wide range of analytical techniques to generate findings and put them into context 
(White & Marsh, 2006), in an inductive or deductive way (Elo & Kyngäs, 2008). In all of 
its different forms, content analysis is used to interpret meaning from the content of text 
data, consequently adhering to the naturalistic paradigm (Hsieh & Shannon, 2005). 
“The trustworthiness of content analysis results depends on the availability of rich, 
appropriate, and well-saturated data” (Elo et al., 2014, p.8). In content analysis, data 
collection, analysis, and result reporting are interdependent (Elo et al., 2014). The 
trustworthiness of content analysis can be verified through precise details of the sampling 
method and participants’ descriptions (Elo et al., 2014). 
3.6 Data Integrity Checks 
Using grouped data for calculating a mean introduces a certain amount of error in 
computation (Drew et al, 2014b). Although these errors are usually not serious in most 
cases, it must be kept in mind when data is summarized (Drew et al, 2014b). To minimize 
the chances of having this error, the researcher used raw data to compute the means 
(Drew et al, 2014b). The data was then grouped into bins, which is the grouping of scores 
according to their small differences, for example, 51% and 53% will be “binned” in bin 55. 
This further allows for identification of outliers that may suggest errors in the capturing of 
the data. In this case, no outliers were found. 
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3.7 Reliability  
Without rigour, research becomes worthless, fictitious, and loses its utility, hence a great 
deal of attention must be applied to the reliability and validity of all research methods 
(Morse et al, 2002). The researcher made all efforts to ensure that the integrity of the 
data, both quantitative and qualitative, was solid. The quantitative data used in the 
research is official task assessment marks obtained by the sample learners and can, with 
the approval of the school authorities, be verified at any point. Without validity, there is no 
trust in a study’s conclusion (FitzPatrick, 2019). 
According to Etchegaray and Fischer (2010), reliability focuses more on the extent to 
which responses to survey items are consistent. Ihantola and Kihn (2011) argue that 
reliability generally denotes the extent to which a variable or set of variables is consistent 
in what it is intended to measure. The two interpretations do however seem to refer to 
consistency as a key characteristic in research reliability. According to Gill and Johnson 
(1991) as cited in Wilson (2004), it should be possible for the results of good research to 
be replicated by other researchers.  
To ensure reliability in the marking of the assessment tasks, the tasks were set by Natural 
Sciences educators and moderated by the Head of the Department (HOD) before they 
were administered to learners. After marking the scripts, the educators took all the scripts 
to the HOD for moderation. The HOD selected 10% of the scripts marked from each 
teacher, mixing the highest, medium and lowest performances for moderation. This 
research can also be replicated if other researchers do similar studies because the 
education curriculum is the same across all public schools in South Africa. Detailed 
descriptions of the data collecting methods have also been provided. 
3.8 Validity  
The general notion of validity centres on the credibility of a statement or knowledge claim 
and its main purpose is to convince readers of the likelihood that the claim being made is 
strong enough to serve as a basis for understanding an action in the human realm 
(Polkinghorne, 2007). South Africa has 11 official languages and English is not a home 
language for the majority of the population. It is therefore most likely that most learners 
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are affected by the use of a second language as a learning medium. Purpose and context 
of research are also crucial components of research design validation, as well as 
conclusions that are made based on particular methods used to address validity threats 
that are pertinent to the particular research (FitzPatrick, 2019). Research validity involves 
the presentation of multiple sources of evidence to support the interpretation of study 
findings (Cor, 2016). 
The validity is therefore not inherent in a claim but a characteristic given to a claim by the 
one to whom the claim is addressed to (Polkinghorne, 2007). The validity of any research 
claim depends on the weight of the evidence and argument offered in support of a 
statement or knowledge claim (Polkinghorne, 2007). According to Campbell and Stanley 
(1966), as cited in Morgan et al (1999), the two broad types of research validation are 
internal and external. Regardless of which validation method is used, the pertinent 
question is whether valid inferences and conclusions can be made from the results of a 
particular study (FitzPatrick, 2019). 
Internal validity, which depends on the strength of research design, allows for the 
evaluation of non-experimental as well as experimental research (Morgan et al, 1999). It 
revolves around how well a particular study design allows the researcher to attribute the 
cause to the introduction of the educational intervention compared to plausible alternative 
explanations (Cor, 2016). This implies, judging the extent to which causal interpretations 
are possible based on a particular study design characteristic such as how interventions 
were administered, how comparison groups, if present, were formed (Cor, 2016).  
External validity is about evaluating the extent to which study interpretations can be 
generalised to other participants or settings (Cor, 2016). The narrative that external 
validity depends on the extent to which the research findings can be generalised or 
extrapolated beyond the immediate research sample or setting is further supported by the 
work Gill and Johnson (1991) as cited in (Wilson, 2004). 
To ensure validity, learning conditions including the assessment environment were kept 
as “natural” as possible. That is, no special changes were implemented when learners 
were writing the assessment tasks used for this study. All the tasks for the English and 
Afrikaans groups were conducted under the same conditions, that is, time, classroom 
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environment and date. The selection of the four classes used as sample, two learning in 
Afrikaans and two learning English, was done randomly. With the permission of the school 
management, the scores will remain available for any external validity confirmation that 
may be necessary. 
3.9 Ethical Issues 
With regards to ethical issues related to the research, an ethical clearance certificate was 
obtained from the University of Johannesburg and permission to do research was also 
obtained from the Department of Basic Education. Official permission to use learners’ 
scores has also been sought from the school authorities and parents. The study only dealt 
with scientific data without exposing personal information. Pseudonyms have been used 
for the teachers and the learners whose scripts were analysed for language issues. 
3.10 Summary of Chapter 3 
The chapter discussed in detail, research design and selection of participants as well as 
methods of data collection and analysis, data integrity checks including reliability, validity 
and ethical issues. Background information on the participants to the study was also 
provided including a distribution chart of their home languages. There was a lot of detail 
provided on the theory behind validity and reliability. This information formed the guiding 
parameters that the researcher endeavoured to satisfy. Considering that the study 
involved getting information on learners’ assessment scores and scripts, ethical 
procedures have also been detailed in the chapter.  
3.11 Framework for the Presentation of Findings in Chapter 4 
The presentation of data in Chapter 4 was guided by i) the research question: What are 
the differences (if any) in performance in three assessment tasks between Grade 8 
learners taught in their home language (Afrikaans) and those taught using a second 
language (English)? ii) the sub-question: How does language influence learners' 
responses in free-response test items? Findings from quantitative data are used to 
answer the main question while findings from qualitative data are used to answer the sub-




Figure 3.2: Framework of Data Presentation.
Findings based on gender, ethnic 
grouping and learner residential 
location. 
Findings from qualitative analysis. 
Findings from the triumvirate of 
univariate, bivariate and 
multivariate statistical analysis. 
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4 Chapter 4: Research Findings 
 
4.1 Introduction 
The chapter presents findings from this study that was aimed at assessing the 
performance outcomes of learners taught in Afrikaans to those taught in English to 
determine if there would be any differences between the two groups. The findings are 
presented in three sections. The first section will present findings from the quantitative 
analysis learners’ test scores to answer the research question one: What are the 
differences (if any) in performance in three assessment tasks between Grade 8 learners 
taught in their home language (Afrikaans) and those taught using a second language 
(English)?  
Descriptive statistics was used to determine which learners performed better between 
those taught in Afrikaans and those taught in English using the overall mean test 
scores/marks. F-test analysis findings came out of a direct comparison between the 
average term marks of the Afrikaans group against the English group. Findings from the 
ANOVA test were used to determine if there is any difference in performance between 
learners taught in Afrikaans and those taught in English across the four statistical 
averages: Task 1, 2 and 3 scores and the term mark. 
The second section will present findings from the content analysis of learners’ scripts to 
identify any developing patterns in the way the learners responded to their assessment 
questions. This process will assist to respond to the second research question: How does 
language influence learners' responses in free-response test items? There are three main 
areas to look at; the first being i) influences that language have on learners’ responses; 
secondly, ii) language influence on the performance of learners taught in their home 
language (Afrikaans) and thirdly, iii) how language influences on the performance of 
learners taught in the second language (English) when answering free-response test 
items. The findings from the three activities are presented collectively to show influences 
that language have on learners' responses. In terms of the learner’s responses, direct 
quotations and excerpts from the learners’ scripts are provided to authenticate the 
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findings. Learners’ responses were analysed and interpreted to make meaning of how 
language influences them. Learners’ transcripts were subjected to the process of coding 
data using the content analysis method. Finally, the last section presents the findings to 
address the aim of the study: To determine the differences in the performance of Grade 
8 learners being taught Natural Sciences in their home language and those taught in 
English, their second language. In this section, findings from qualitative data are used to 
interpret the scores obtained by learners (quantitative data) in the three assessment 
tasks. 
4.2 Performance of Learners Taught in their Home Language and Second 
Language  
Findings from quantitative data analysis are presented using different criteria. This 
includes a comparison of the average performance per task of learners taught in 
Afrikaans against those taught in English, based on gender, racial grouping and learner 
residential location. Race and residential location were used as they are intrinsically 
linked to learners’ home language. Findings from the triumvirate statistical analysis of 
univariate, bivariate and multivariate analysis will also be presented.  
4.2.1 The Average Performance of Each Group per Task 
Figure 4.1 shows a comparison of the performances of the Afrikaans and English class 
learner. This was meant to address the first research question, namely: What are the 
differences, if any, in the performance on the three assessment tasks for Grade 8 learners 




Figure 4.1: Comparison of the Afrikaans and English Class Learner Performances. 
As shown in Figure 4.1, findings show that the average performance of learners taught 
in English is consistently better than that of learners taught in Afrikaans. The average 
score for English learners in Task 1 is 64% while for the Afrikaans class it is 58%. For 
Task 2, the average marks are 70% and 32% for English and Afrikaans respectively. The 
trend is maintained in Task 3 (test mark) where the average mark for the English class is 
44% compared to 29% for the Afrikaans class. For the overall term mark, English class 
average is 59% while the Afrikaans class average mark is 40%. Across all three tasks, 
Task 1 and 2, exam and term marks, the average performance of English class learners 
is above the sample average.  
The results in Figure 4.1 show that there is a difference in the performance of learners 
taught in their home language when compared to those learning in a second language. 
The results show that learners who are taught in a second language perform better than 
those taught in their home language. These results contradict findings from TIMSS (2011) 
which noted that more than anywhere else in the world, the apartheid government in 
South Africa used language policy as a tool to effect socio-economic and educational 
division within the country (Juan & Visser, 2017), and one would therefore ordinarily 
expect the Afrikaans learners to be at an advantage.  
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Juan and Visser (2017) argue that language as a factor to science performance cannot 
be overlooked in South Africa where only 26% of students who participated in TIMSS 
2011 spoke the language of instruction, Afrikaans or English, as a home language. The 
international results of TIMSS 2011 show that, with few exceptions, learners from homes 
where Afrikaans or English, is often spoken had higher average science achievement 
than students who often did not speak the language of classroom instruction (Martin et 
al, 2012). This is because learning is dependent on mastering the language of instruction, 
home language or languages that are found to be important factors in subsequent school 
achievement (Martin et al, 2012). The results in Figure 4.1, however, show a completely 
different outcome. 
4.2.2 Average Performance by Gender per Task 
In Figure 4.2 below, the scores of learners are presented based on their gender and the 
language they are taught and assessed in. Female learners, in comparison to their male 
counterparts, performed marginally better. The overall result of this difference is a 1% in 
favour of the female learners with 50% term average mark for female learners and 49% 
for male learners.  
 
Figure 4.2: Comparison of the Female and Male Learner Performances. 
The results in Figure 4.2 relate with research findings by Howie and Hughes (1998) which 
showed no significant difference between the science performance of boys and girls in 
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South Africa. Although on a global scale, 8th-grade boys perform better than girls in the 
science subject thereby giving some credence to the view that boys are “naturally” better 
equipped to excel in science, the margin of this difference is debatable (Nosek et al, 
2009). The debate is especially fuelled by research findings such as those from TIMSS 
2003 where out of 34 nations, 8th-grade girls in 3 nations significantly outperformed boys 
in science. According to Piraksa et al (2014), there is not enough evidence suggesting a 
relationship between gender and the ability to reason scientifically (Piraksa et al, 2014). 
4.2.3 Average Performance by Gender and Language 
Figure 4.3 provides a further breakdown of the results in Section 4.2 and is aimed at 
providing a comparative analysis of the performance of female Afrikaans learners with 
those learning in English. On average, the female English learners performed 23% better 
than those in the Afrikaans class across all three-assessment tasks.  
 
Figure 4.3: Performance Comparison of Female Learners Learning in Afrikaans and 
English. 
For Task 1, the Afrikaans class female learners averaged 56% compared 69% for the 
English class female learners, 33% against 74% for Task 2 and 30% against 45% for 
Task 3 (test) respectively. These findings can be explained by the dominance of English 
as the language of choice in South Africa. While the new language policy in South Africa 
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aims to address the overemphasis on English and Afrikaans and the undervaluing of 
African languages, in practice English continues to dominate (Setati et al, 2002). Setati 
et al (2002, p. 131) argues that “English is becoming more and more dominant because 
the majority of parents want their children to learn in English”. 
A similar analysis to the one in Figure 4.3 was also done using male learners and the 
results showed that male English learners also performed better than their counterparts 
in Afrikaans (Figure 4.4). The average difference in performance across all three tasks 
was 14% in favour of male English learners.  
 
Figure 4.4: Performance Comparison of Male Learners Learning in Afrikaans and 
English. 
Although male learners learning in Afrikaans outperformed their English colleagues in 
Task 1, 61% (Afrikaans class) against 56% (English class), the gap in the other two 
assessments was much wider in favour of the male English learners, 32% (Afrikaans 
class) and 65% (English class), and 28% (Afrikaans class and 43% (English class). These 
results further affirm English’s expanded position as the language of access and power, 
the shrinking influence of Afrikaans and the confinement of African languages to functions 
of home and hearth (Probyn, 2006). 
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4.2.4 Average Performance by Racial Grouping 
The performance of the sampled learners based on race is illustrated in Figure 4.5. In 
comparing black learners (all learning in English) to coloured learners (a combination of 
those learning Afrikaans and those learning in English), the black learners performed 
better across all tasks: 63% against 61% for Task 1, 71% against 51% for Task 2, 45% 
against 37% for the exam mark and 60% against 50% for the term mark, respectively. 
Figure 4.5: Comparison of Learner Performances by Racial Grouping. 
While attitude towards science is the strongest predictor of science achievement between 
individuals in South Africa based on several research findings, ethnicity is also a 
significant factor (Cho et al, 2012). The multilevel analysis done by Cho et al (2012) 
revealed that at classroom or school level, the strongest predictors to science 
performance are resources and climate-related factors such as safety in school, physical 
resources, class size and teacher qualifications. According to Cho et al (2012), factors at 
class/school level influence performance more than student-level factors with 59% of the 
total variance in science achievement occurring at class/school level. In this study, all the 
school or classroom factors such as teacher qualifications, class size and classroom 
material including textbooks, were the same hence none of the classes were at an unfair 
advantage. The only difference is that the English class teacher's home language is 
isiZulu which effectively means they were teaching in a second language which could 
potentially negatively impact the learners. According to Muller and Nel (2010), limited 
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English proficiency of teachers influences the learners’ English language acquisition and 
academic progress. On the other hand, the Afrikaans class teacher’s home language is 
also Afrikaans.  
4.2.5 Average Performance by Racial Grouping and Language of Learning 
In order “to identify if there are any differences in the performance of Grade 8 learners 
taught Natural Sciences in their home language and those taught in their second 
language”, it was important to further breakdown the performance analysis of learners 
based on their race as well as the language of learning. Figure 4.6 was used to represent 
the performance of learners based on race and language of learning especially 
considering that some coloured learners used English as their second language for 
learning.  
 
Figure 4.6: Analysis of Performance based on Race and Learning Language. 
The results conclusively show that regardless of race, learners who learn in English 
perform better. There was not much to separate the coloured learners who learnt in 
English from the black learners who learnt in English. For Task 1, the average pass mark 
for coloured learners who learnt in English is 62% (black learners 66%), Task 2, 70% 
(black learners 71%) and finally for Task 3 (test) 45% and 44% respectively. The fact that 
learners who learnt in English performed better than those who were taught in Afrikaans 
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can be related to the fact that English is regarded as an international language and 
therefore, superior. In a study of South African learners, Greenfield (2010) noted that most 
learners repeatedly acknowledged the supremacy of English worldwide, and their desire 
to master the language as a matter of economic utility. One learner proclaimed that 
“English is everywhere, it’s the language of commerce. If I want to go overseas to study 
or work, I’ll need English” (Greenfield, 2010). 
4.2.6 Average Performance by Learner Residential Location 
A comparison of the performance of learners based on residential location produced 
perhaps the most surprising results (Figure 4.7). The results show that learners from the 
informal settlements, where the houses are mostly built out of corrugated sheets, with no 
running water or electricity and the home languages are indigenous African languages 
excluding Afrikaans and English, performed better than those from formal locations. In 
contrast, learners from formal settlements have the advantage of having most of the 
amenities necessary for learning such as electricity and libraries. In most cases, learners 
from the formal settlement will have their own bedrooms in which they can study without 
disturbances.  
Figure 4.7: Comparison of Learner Performances by Residential Location.  
Analyses conducted on South African learners who participated in 2011 TIMSS reveal 
that both the school and home environments play important roles in learners’ science 
44 
 
performance (Juan & Visser, 2017). Black African learners, generally have less access 
to acceptable housing and basic services (Bayat et al, 2014). The neighbourhoods from 
which Black African learners reside are often riddled with social ills including high rates 
of HIV and AIDS, high unemployment, drug abuse, gangsterism and high rates of violence 
(Bayat et al, 2014). Despite all these disadvantages, the results of this study show that 
learners from poor neighbourhoods performed better compared to students from formal 
settlements. This finding can be as a result of learners from informal settlements being 
more motivated by their backgrounds to do better and change their circumstances. 
For the overall term mark, the result showed 50% against 52% in favour of learners who 
hail from informal settlements who were being taught in a second language, English. Juan 
and Visser (2017) believe that learners’ science achievements are influenced by issues 
that extend beyond the school environment including the home environment which 
provides both tangible and intangible resources to learners. Higher access levels to 
resources are linked to better educational outcomes (Reddy et al, 2013). This is especially 
true in South Africa where inequalities in socio-economic status are vast (Juan & Visser, 
2017). 
4.2.7 Findings from Hypothesis Analysis  
In Figure 4.8, the question: What are the differences, if any, in performance on three 
assessment tasks for Grade 8 learners taught in their home language (Afrikaans) and 
those taught using a second language (English)? was answered using quantitative 
analysis. The analysis was done in a three-way approach using the univariate, bivariate 
and multivariate analysis. 
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Figure 4.8: Summary of how Research sub-Question 1 was Addressed. 
4.3 Findings from Univariate Analysis  
For the univariate analysis in Table 4.1, the researcher formulated the null (H0) and 
alternative (H1) hypotheses as follows: 
H0: Sample term mark mean is greater than or equal to 50% 
H1: Sample term mark mean is less than 50%  
The hypothesis analysis done was to test how the sample average pass mark compares 
using 50% as the benchmark. This analysis was done just to understand how the sample, 
English and Afrikaans classes, performed as a whole. This will be important as the 
analysis is further broken down showing that curriculum decisions cannot be made on the 
average pass mark of learners. Doing so would hide some serious issues such as the 
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difference in performance in Afrikaans learners and English learners that will be shown in 
detail in further sections of the analysis. 
Table 4.1: Univariate Analysis. 





H0: Sample term mark mean 
is    ≥ 50%.  
H1: Sample term mark mean 
is < 50%.  
P-value < α | Reject 
H0 
The sample mean is 
≥ 50%. 
 
Findings from the analysis show that the sample average term mark is greater than or 
equal to 50%. Sample term mark mean is 50% and it therefore satisfies H0. With the three 
assessments combined for the English and Afrikaans classes, the average mark for the 
term is 50%. The interpretation that can be derived from this result is that on average, the 
sample of learners got at least 50% and this suggests that regardless of which learning 
language is used between English and Afrikaans, the learners still managed to get a pass 
mark. While this result may be useful in showing an overall picture, it masks the underlying 
issues, specifically the potential impact of the language of learning and teaching to the 
performance of learners which is the essence of this study. Further analysis therefore 
needed to be done. 
4.4 Bivariate Analysis 
A samples F-test was used to establish whether the mean term mark for the Afrikaans 
sample was equal to the English sample or not. This was done particularly to get more 
meaning from the F-test findings which are more specific and can be used to answer the 
research question, left inconclusive from the univariate analysis. The term average mark 
for the English sample is 59%, compared to learners taught in their home language, 
Afrikaans, whose term average is 40%. The conclusion to the bivariate analysis in Table 
4.2 is therefore, P-value < α | Reject H0; the mean term score of the Afrikaans class is not 
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equal to the mean term score of English class. This result suggests that learning in the 
home language, Afrikaans, does not improve the science performance of learners. This 
is in response to the first research question: What are the differences, if any, in 
performance on three assessment tasks for Grade 8 learners taught in their home 
language (Afrikaans) and those taught using a second language (English)? 
Table 4.2: Bivariate Analysis. 




(i) F-Test of the 
Ratio of Two 
Variances 
 
H0: The term mean score of 
the Afrikaans class is equal 
to the term mean score of the 
English class. 
H1: The term mean score of 
the Africans class is not 
equal to the term mean score 
of the English class. 
P-value < α | Reject 
H0 
The term mean score 
of the Afrikaans class 
is not equal to the term 
mean of English class. 
 
4.5 Multivariate Analysis  
The multivariate analysis in Table 4.3 was done to compare the performance of learners 
taught in Afrikaans to those taught in English across the 3 assessment tasks using the 
following hypothesis: 
H0: The average pass rate is the same between Afrikaans and English classes across all 
tasks. 






Table 4.3: Multivariate Analysis. 











H0: Average pass rate is the 
same between Afrikaans and 
English classes across all 
tasks. 
H1: At least one average pass 
rate is different between the 
Afrikaans and English classes. 
P-value < α | Reject 
H0 
At least one 
average pass rate 
is different between 
the Afrikaans and 
English classes  
 
4.5.1 Average Class Pass Mark per Task 
The average Afrikaans sample pass mark for Task 1, Task 2, Task 3 (test) and term 
marks of 58%, 32%, 29% and 40% respectively, are all less than the respective average 
pass marks for the English sample, 64%, 70%, 44% and 59% (Figure 4.9). A conclusion 
to the multivariate analysis is therefore, P-value < α | Reject H0; at least one average pass 
rate is different between the Afrikaans and English samples.  




Findings from the quantitative analysis show that there is a performance difference 
between learners taught in a second language and those taught in their home language. 
The best performing learner in the English class got a distinction for the term (88%), while 
the best performing learner in the Afrikaans class could only get 66%. A similar trend can 
be seen at the lower end of the pass pyramid in both classes as well. The worst-
performing learner in the English class (14%) still performed better than the 
corresponding learner in the Afrikaans class (4%).  
4.6 Influences that Language has on Learners' Free Responses 
South African language policy stipulates that learners from grade 4 to grade 12 need to 
be taught in English or Afrikaans depending on the language policy of the school 
(Department of Basic Education, 2011). However, not all SA learners use the English 
language as a home language and not all teachers in schools are English language 
speakers (Oyoo, 2017). Language plays a central role in the transmission of knowledge 
(Oyoo, 2017) hence it is bound to influence how learners respond in activities. Qualitative 
data was collected through the analysis of learners’ scripts in response to free response 
questions in the assessment tasks administered.  
4.6.1 Selection of Participants for Qualitative Data 
Scripts of three learners from each of the Afrikaans and English classes whose scores 
fall in the category of distinction (+75%), average (50-65%) and below-average (-40%) 
were selected for qualitative analysis. These learners’ responses were analysed to 
determine possible difficulties, challenges and strengths in the language of instruction. 
The two groups of transcripts were then compared to see which group struggled or 
performed better in the way they use the language of instruction to respond to questions. 
In Tables 4.4 and 4.5 are the scores of learners whose scripts were selected for analysis 
of free responses to answer the second research question: How does language influence 





Table 4.4: Participants Selected for Qualitative Analysis of their Free Responses 
to Questions from the Afrikaans Class. 
 Afrikaans Class: Learners’ Scores (%) 
Task 1 Task 2 Task 3 
Learners’ Pseudonyms    
Jolan  90 75 67 
Earlin  50 50 50 
Rumaine 30 20 30 
 
Table 4.5: Participants Selected for Qualitative Analysis of their Free Responses to 
Questions from the English Class. 
English Class: Learners’ Scores (%) 
 Task 1 Task 2 Task 3 
Learners’ Pseudonyms    
Mahlatse  85 93 70 
Tshepo  50 50 60 
Thoko  40 17 34 
 
This section of the study presents the findings from the qualitative analysis in relation to 
the second research question: How does language influence learners' responses in  
free-response test items? The findings are presented according to the themes that 
emerged from content analysis (Table 4.6). The first theme is that learners, both those 
taught in the home language and those taught in a second language, show lack of 
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application of “everyday experiences” in their “science classroom language”, preferring to 
use western terms instead. The second theme showed that Afrikaans learners used 
limited vocabulary when responding to questions compared to learners taught in English. 
The third theme exposed that regardless of the language of instruction, learners struggled 
with sentence construction as evident from a lot of grammatical errors. The fourth theme 
show that learners taught in Afrikaans had a tendency of using English words, not their 
“home language” especially for nouns such as “cow”, “fuel” and “solar”. 
Table 4.6 Qualitative Analysis Codebook. 






All learners could not relate the 
useful functions of bacteria to 
“everyday experiences”, they 
instead used textbook 












Afrikaans learners used fewer 
words compared to English 








All struggled with sentence 
construction.   





Afrikaans learners used English 
words in their answers to 
questions. 
Lack of some 










4.6.2 Theme 1: Both groups of learners taught in their home language (Afrikaans) 
and in a second language (English), failed to apply their everyday 
experiences when answering questions.  
According to Venture (2016), language has a noteworthy impact on science achievement, 
however, one of the questions in the assessment test (Task 3) required learners to explain 
the functions of useful bacteria. Tshepo who is in the Natural Sciences class that learns 
in English indicated that bacteria can be used to make antibiotics. Earlin who learns in his 
home language Afrikaans indicated that bacteria are used to make medicine like 
penicillin. Both answers were correct however none of them represented typical examples 
of how they have seen bacteria being used at home, for example traditional beer or sour 
milk. The examples given are examples that are western. Many South African textbooks 
are written from a western viewpoint and this shapes the view of vocabulary, phrase and 
examples that may not be commonly understood by learners (Prinsloo et al, 2018). In this 
case, language did not influence the answers given by the learners (there was no 
advantage in using a home language). Both answers were correct, however, both 
examples did not show any advantage of learning in a home language and relating 
science to home experiences. 
Tshepo is taught by Ms Skhosana and Earlin by Ms Green. Both Ms Skhosana and Ms 
Green are not English home language speakers and both of them studied Natural 
Sciences at tertiary in English and not in Afrikaans. The background of the teacher can 
influence how learners use language in free-response questions. If both teachers were 
taught Natural Sciences in their second language they might be conditioned and limited 
to give textbook answers that are correct but non-relatable to class and home experiences 
(Prinsloo et al, 2018). According to Vygostky (1931), learners come to science 
classrooms with experiences and language plays a vital role in how they relate their 
experiences to learning and expression. The background of the teacher who teaches 
natural sciences in Afrikaans could have contributed in limiting the learners’ use of home 
language to their advantage and relating science to their everyday experiences. This 
teacher has also learnt sciences in a second language and encouraged them to use 
textbooks examples as she had. Cummins (2001) suggested that teachers should support 
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learners in acquiring formal academic language in the content subject. This gives 
teachers a responsibility when it comes to language issues in the science classrooms. 
Teachers are however limited to sharing only knowledge and information they have. 
4.6.3 Theme 2: Learners taught in their home language (Afrikaans) used limited 
vocabulary when responding to questions compared to learners taught in 
English. 
Unfortunately, learners who were learning in Afrikaans seem to have struggled when it 
comes to language issues and answering free-response questions. The answers 
displayed evidence of learner limitations in expressions. An example is in Task 2, where 
learners were asked to explain why there is only life on earth and not on other planets. 
According to the oxford student dictionary, the term explain means to tell someone about 
something in a detailed way that is easy to understand. It therefore means that in an 
explanation, one cannot use one word to explain the reason why there is life on earth 
while life has not been seen on other planets. The abstract from Jolan’s script (Figure 
4.10) indicates how he was limited when it came to the expression of concepts. Although 
the teacher marked the answer correctly. Johan listed two reasons and did not explain.  
Figure 4.10: Afrikaans Learner Sample Response on why life is only found on 
Planet Earth. 
Limited expression in free-response questions is contrary to what literature says about 
learning in a home language. According to Mthiyane (2016), teaching and learning occur 
most successfully when learners are familiar with the language of teaching and learning. 
In this case, a home language should be a language the learner is familiar with. Which 
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means learners should be able to understand instructions of free-response questions 
easier. They should be able to express themselves more meaningfully in their home 
language. The fact that the teacher marked the answer correctly although the learner did 
not explain but rather listed two points, is an indication that the teacher overlooks 
language issues. To improve the language issues, it is not only the learners who have to 
commit to the cause but the teachers as well. Teachers need to commit to using learners’ 
home languages to explain concepts in the science classrooms for meaningful learner 
understanding (Probyn, 2009), so that they can answer free-response questions in a 
meaningful way. 
An analysis of the Grade 8 learners’ scripts who learn in English, their second language, 
indicates that those learners use more words to express themselves compared to 
learners who learn in a home (Afrikaans) language. The learners, Thoko, Tsepo and 
Mohlatsi in comparison to the learners who learned in Afrikaans, Jolan, Rumaine and 
Earlin, were seen to use more words regardless of whether the answer was correct or 
not. An extract from Mahlatsi’s script (Figure 4.11) indicates that the learner was able to 
use more words to explain the reason why there is life on earth compared to Johan’s 
response in Figure 4.10, a learner who learns in Afrikaans (his home language). 
Figure 4.11: English Learner Sample Response on why Life is only found on Planet 
Earth. 
Unlike Johan who listed the two words to ‘discuss’ why there is life on earth and no other 
planets, Mahlatsi used more words. Although both learners got two marks for answering 
the question, Mahlatsi discussed the reasons why there is life on earth in detail. This 
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indicates that though she learned in a second language, she understood the instructions 
fully and could use language to explain concepts. According to Khasinah (2017), 
meaningful use of language is dependent on the learners’ positive attitudes towards 
learning. Motsatsi might be well motivated. 
Learners who learned Natural Sciences in English seemed to have more will to attempt 
answering questions as they did not leave blank spaces in free-response questions even 
when they failed to answer the question correctly. This is evident from Thoko’s (low 
average) response in Figure 4.12. In Task 3 learners were asked to write the negative 
impact of landfills and Thoko gave the following response: 
Figure 4.12: English Class Learner’s Sample Response on the Negative Impact of 
Landfills. 
Thoko’s answer is not convincing that she fully understood the question, however, her 
detailed answer earned her a mark for her attempt. This further confirms that positive 
attitude contributes to meaningful use of language as suggested by Khasinah (2017). 
4.6.4 Theme 3: Learners from both groups struggled to construct meaningful 
sentences when answering questions 
Grammatical errors were also noted in the scripts of learners who learn in their home 
language. In a test, the learners had to answer questions based on photosynthesis. In 
response to a question 2.3.4 which says “wat kan jy doen om seker te maak dat jy genoeg 
bome in jou gemeenskap het?” which translates to “what can you do to make sure you 
have enough trees in your community?” one learner in the Afrikaans class, Rumaine 
answered as seen in the extract (Figure 4.13). 
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Figure 4.13: Afrikaans Learner Sample Response on Issue of having Enough Trees 
in the Community. 
Rumain’s answer translates to mean that “I can ensure trees are not cut and lived”. The 
sentence construction gives no meaning to the answer and does not fully answer the 
question. The teacher gave Rumaine 1 mark out of 3. Another question asked was, “2.3.5. 
Wat kan jy doen om bewustheid in jou skool te verhoog? (3)” This translates to: “What 
can you do to raise awareness in your school?” Earlin responded to the question by 
saying “bewustheid te verhoog” which means, “Raise awareness”. Earlin’s answer did not 
get her a mark and it does not indicate she understood the question. Rumaine and Earlin’s 
answers indicate that learners who learn in their home language do struggle with 
grammar in their language and they also fail to understand or make meaning of scientific 
concepts. This contradicts the view of Rollnick and Rutherford (1996) who state that use 
of the learners’ home language can convey a powerful meaning to theoretical science 
concepts. 
It was noted in free-response answers that learners learning in Afrikaans which is their 
home language, struggle with spelling errors as well. The challenges that these learners 
encounter indicate that learning in a home language does not make science concepts 
easier nor language issues invalid. Some scholars seem to suggest that meaningful 
teaching of learning seems to be more difficult when learners are not familiar with the 
language of teaching and learning (Oyoo, 2004; Mthiyane, 2016). However, Oyoo (2017) 
indicates that there are technical terms that are used in science classrooms which may 
be different from non-technical terms used in everyday language. This can lead to the 
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challenges that learners encounter even if they are learning Natural Sciences in their 
home language.  
Although Thoko (English class learner), attempted to answer as shown in Figure 4:12, 
language challenges were evident. Many grammatical errors are seen in her answer. This 
goes on to show that even when the learners are willing to express themselves well and 
used a lot of words, there are limitations associated with the use of a second language. 
According to Pare and Maistre (2006), use of second language as a language of 
instruction impacts negatively on learner achievement. This question had 3 marks. The 
learner got one mark after expressing herself poorly in a second language. To answer 
her question, Thoko was disadvantaged by a second language and the teacher could not 
make sense of the statement till the last part of her answer where she wrote “water is not 
clean”. 
4.6.5 Theme 4: Learners taught in Afrikaans used both Afrikaans and English in 
Answering Free Response Questions.  
In both Task 2 and Task 3 free-response questions, Natural Sciences learners learning 
in English were able to express themselves better than those learning in Afrikaans. A 
review of the scripts of the learners in all levels of academic performance (High, medium 
and low) show that learners who learnt in English were able to answer all questions in 
English throughout, from the well-performing learners to the below-average learners. 
However, on the other hand, it was noted that learners who were taught in Afrikaans (their 
home language), had a tendency of using English words when explaining concepts. In 
one question, the learners were asked to describe and to give an example of a herbivore. 
Jolan (high average) gave the following definition: “herbivoor is ‘n organism wat net op 
plante wei, byvoorbeeld cow” (which translates to herbivores are organisms that feed on 
plants only for example a cow). Notably, Jolan used “cow” instead of koei, the Afrikaans 
word for cow. He also did use the word “organisme” as should be spelt in Afrikaans but 
instead used “organism”, an English spelling. 
Another learner Earlin (with a medium average), also opted to use English to express 
herself in a test. In the test, learners were asked, “Wanneer ons die natuurlike hulpbronne 
van’n ekosisteem gebruik, hoe moet ons dit gebruik sodat dit sak voortgaan om in die 
58 
 
toekoms beskikbaar te wees?” This translates to, “when we use natural resources from 
ecosystems, how should we use them so they will continue to be available in future?” 
Earlin, opted to make use of English words in her answer as follows: “gebruik hernubare 
hulpbronne, soos wind-en solar-energie, in plaas van nie-hernubare hulpbronne, soos 
fossil fuel” (use renewable resources, like wind and solar energy, instead of non-
renewable resources, like fossil fuels.). She used the word “solar” instead of “sonenergie” 
and she opted for “fossil fuel” instead of “Fossielbrandstof”. The teacher highlighted the 
English words and went on to mark the answer and gave the learner full marks.  
On the same questions learners who learn in English (across all levels) do not seem to 
opt for other languages when answering questions or giving examples whether the 
answers are correct or incorrect. This could be because English is used as the medium 
of instruction in many learning environments (Oyoo, 2017). Learners who learn in 
Afrikaans which is their home language may see English as a tool in expressing 
information in the science classrooms regardless of them learning in their home language. 
The majority of the Grade 8 learners at the school, learn Natural Sciences in English and 
their interactions with each other could have a huge influence on the minority who learn 
in Afrikaans, their home language. When revising or discussing, learners might share 
answers in English as it is a medium of instruction in many learning environments as 
suggested by Oyoo (2017). 
4.7 Overall Comparison of Performance between Learners Taught in Home 
Language and Second Language 
In this section, the researcher is presenting an overall impression to address the aim of 
study, which sought to determine the differences in the performance of Grade 8 learners 
being taught Natural Sciences in their home language and those taught in English, their 
second language. A comparison is made based on the interpretation of both quantitative 
data and qualitative data. For Task 1, learners taught in Afrikaans had an average mark 
of 58% compared to 64% for learners taught in English. The trend of English learners 
outperforming their counterparts taught in Afrikaans was maintained in Task 2; 70% 




Figure 4.14: Overall Comparison of Performance between Learners Taught in Home 
Language and Second Language. 
4.8 Summary of Chapter 4 
Drew et al, (2014b) is of the opinion that bridging the conceptual gap between research 
findings and the inference or interpretation of a behaviour is the most difficult part of any 
research. This may partially be due to a lack of understanding of statistical statements, 
for example (Drew et al, 2014b). The researcher hypothesised that there was no 
significant difference between the performance of learners taught and assessed in home 
language and the second language, however, the results indicate that learners perform 
better when learning in a second language than in their home language. 
All the quantitative analysis done using the mean or average marks of the English class 
compared to the Afrikaans class indicated that the English class performed better. 
Although the univariate, bivariate and multivariate analysis were done using the overall 
term mark mean, the results were consistent for each of the three individual assessments. 
The average Afrikaans class pass marks for Task 1, Task 2, exam, and the term was 
58%, 32%, 29% and 40% respectively. These are all less than the respective average 
pass marks for the English class, 64%, 70%, 44% and 59%. The best performing learner 
in the English class got a distinction for the term (88%), while the best performing learner 
in the Afrikaans class could only get 66%. A similar trend can be seen at the lower end of 
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the pass pyramid in both classes as well. The worst-performing learner in the English 
class (14%), still performed better than the corresponding learner in the Afrikaans class 
(4%).  
From the quantitative results, it was noted that learners taught in the second language 
performed better than those taught in the home language. No major difference was 
identified in the science performance of female learners compared to their male 
counterparts. Learners from informal settlements performed better than their 
contemporaries hailing from formal locations. Contrary to literature (TIMSS 2011; Juan & 
Visser, 2017; Martin et al, 2012), which suggests that language is an important factor in 
science learning and will more likely result in learners learning in a second language 
struggling to grasp the concept of the science subject, the results of the current study 
show that learners using the second language perform better than those being taught in 
the home language.  
Minor differences were observed between the performance of female and male learners, 
correlating with research findings from Howie & Hughes (1998) and Piraksa et al (2014). 
These results also help dispel the notion that boys are naturally better than girls in science 
performance. The fact that learners from informal settlements performed much better 
compared to those who hail from formal locations was a surprising outcome as it is 
assumed that learners from formal settlements have better resources (Juan & Visser, 
2017; Reddy et al, 2013). Informal settlements are also notorious for social ills such as 
high rates of HIV and AIDS, large scale unemployment, drug abuse, gangsterism and 
violence (Bayat et al, 2014), conditions that are not conducive for learning.  
The qualitative data coding process returned four main themes: “Western influence” in 
the way that all learners responded to questions, limited “vocabulary” in how Afrikaans 
learners respond to questions, “grammatical” errors in all the learners’ scripts, 
unfamiliarity with Afrikaans “scientific names”. All themes negatively affected the 
performance of learners learning in Afrikaans while only two themes negatively affected 
learners learning in English. Based on these findings and in addressing the second 
research question: “How does language influence learners' responses in free-response 
test items?” the research arrived at the conclusion that learners learning in a second 
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language perform better than those taught in their home language. The results from 
qualitative analysis are supportive though not conclusive of the trend that was observed 
in the quantitative results.  
While findings from qualitative data indicate that Natural Sciences learners who learned 
in English were able to answer all questions in English without incorporating words from 
their home languages, it was noted that they experienced English language issues like 
grammar and spelling errors as well as a lack of clear understanding of the questions. On 
the other hand, it was observed that learners who learned in Afrikaans, had a limited 
vocabulary and switch to English words when trying to explain scientific concepts. The 
conclusion from these two findings is that learners who learn in English and those who 
learn in Afrikaans both had difficulties in relating Natural Sciences concepts to everyday 
language.  
Findings from qualitative data which indicates that learners who learn Natural Sciences 
in English and those who learn in their home language, Afrikaans, both have difficulty in 
answering free-response questions compares favourably to findings by Howie and 
Hughes (1998) who found that South African learners experience great difficulty in 
articulating explanations on free-response items. The findings also correlate with the view 
by Oyoo (2009) who noted learners encounter language difficulties in science classrooms 
irrespective of whether they learn science using their home language or a second 
language because science has technical terms that differ from everyday language.  
The conclusion drawn from qualitative analysis connects to Derewianka (2015) who noted 
that irrespective of home language of learners, language does not transcend naturally 
from everyday spoken mode to the formal academic written mode (Derewianka, 2015). 
Relating these findings to the second research question “How does language influence 
learners' responses in free-response test items?” it was confirmed that poor language 
proficiency does negatively influence learners’ responses in free-response test items. 
While confirming the trend in quantitative analysis, qualitative analysis findings did not 
conclusively show whether learning in a home language is advantageous, neither do they 




5 Chapter 5: Discussion, Implications and Conclusions 
 
5.1 Discussion of Findings 
Findings from quantitative analysis showed that learners taught in the second language 
(English) performed better than those taught in the home language (Afrikaans). Findings 
from qualitative analysis showed that learners who are taught in a second language have 
better vocabulary although both learners taught in English and those taught in Afrikaans 
experience language issues, particularly grammatical errors. 
5.1.1 Discussion of Findings from Quantitative Data 
Contrary to literature (TIMSS 2011; Juan & Visser, 2017; Martin et al, 2012), which 
suggests that language is an important factor in science learning and will more likely result 
in learners learning in a second language struggling to grasp the concept of the science 
subject, the results showed that learners using the second language performed better 
that those being taught in their home language.  
Four main matrices were used in order to answer the research question: What are the 
differences, if any, in performance on three assessment tasks for Grade 8 learners taught 
in their home language (Afrikaans) and those taught using a second language (English)? 
These are; (1) Learners taught in Afrikaans compared to learners taught in English, (2) 
female learners taught in Afrikaans compared to female learners taught in English, (3) 
male learners taught in Afrikaans compared to male learners taught in English and finally 
(4) all coloured learners, regardless of gender, learning in Afrikaans were compared to 
coloured learners taught in English. Findings from all four matrices showed that the 
average performance of the learners taught in English is consistently better than that of 
learners taught in Afrikaans.  
For Task 1, the average score for English learners as a group was 64% while for the 
Afrikaans class it was 58%, for Task 2 the average marks were 70% and 32% 
respectively. The trend is maintained in Task 3 where the average mark for the English 
class was 44% compared to 29% for the Afrikaans class. Female learners taught in 
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English also outperformed their Afrikaans colleagues. For Task 1, the Afrikaans class 
female learners averaged 56% compared 69% for the English class female learners, 33% 
against 74% for Task 2 and 30% against 45% for Task 3 (test) respectively. In male 
learners’ category, learners taught in Afrikaans outperformed their English colleagues in 
Task 1, 61% against 56%. Nonetheless the English learners performed better due to a 
much wider gap in favour of the male learners taught in Afrikaans, 32% (65%) and 28% 
(43%) for Tasks 2 and 3, respectively. There was not much to separate the coloured 
learners who learn in English from the black learners who learn in English. For Task 1, 
average pass mark for coloured learners who learn in English is 62% (black learners 
66%), Task 2 was 70% (black learners 71%) and finally for Task 3 (test) 45% and 44% 
respectively. Comparing coloured learners who learn in English against those who learn 
in Afrikaans showed a one-sided trend in favour with English learners with an average of 
4%, 38% and 16% better compared to Afrikaans learners in Tasks 1, 2 and 3, 
respectively. 
While South Africa’s language policy aims to address the overemphasis on English and 
Afrikaans and the undervaluing of African languages, in practice English continues to 
dominate (Setati et al, 2002). Findings from qualitative results overwhelmingly show that 
regardless of race, learners who learn in English perform better. This can be related to 
the fact that English is regarded as an international language and therefore, superior 
(Greenfield, 2010). In a study of South African learners, Greenfield (2010), noted that 
most learners repeatedly acknowledged the supremacy of English worldwide, and their 
desire to master the language as a matter of economic utility. 
5.1.2 Discussion of Findings from Free-Response Questions 
The key finding from the free-response questions indicate that both learners who learn 
Natural Sciences in Afrikaans and English have difficulties in answering free-response 
questions. This contradicts findings by Lee (2000) who noted that learners who learn 
science in their home language have an advantage compared to those who learn in a 
second language. For example, in Task 3 where learners were asked about the uses of 
bacteria, the learners were not able to relate the question to their everyday experiences 
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of how they have seen bacteria being used at home but rather chose to use abstract 
examples like antibiotics and penicillin, which is information from textbooks.  
One of the problems identified by Cleghorn and Rollnick (2002) is that when culture is not 
recognised in the science classrooms it affects teaching and learning. In the case of this 
research study, the learners who learnt in their home language gave textbook examples 
like learners who learnt in a second language showing that culture was not incorporated 
in the lessons to help learners to relate to everyday uses of bacteria that they have 
encountered. According to Oyoo (2017), South African learners face difficulties with 
meanings of everyday words presented in a science context due to science teachers 
failing to explain the context meaning of the words used during science teaching. 
Vygotsky (1978) posited that teachers are part of the social structures that promote 
changes in those social structures. From this research study, both teachers who teach 
learners in their home and those who teach in a second language did not learn Natural 
Sciences at tertiary education in their home languages. Tan and Tan (2008) claim that 
science learning in a second language is challenging for learners as they experience 
difficulties in meaning-making. This can be exacerbated if the teacher also has challenges 
with the technical language often used in the science classroom (Oyoo, 2017). The 
teachers in this research learnt Natural Sciences at university in English, a second 
language to both of them, which could explain the challenges that learners from both the 
English and Afrikaans classes experienced. As such, teachers failed to provide examples 
familiar in learners’ everyday life to explain concepts, and in this way, learners were 
disadvantaged. 
Howie (2003) indicated that the use of the second language as a language of teaching 
and learning negatively impact learners’ achievement. However, the findings of this 
research study indicate that learners who learned Natural Sciences in their home 
language, Afrikaans, did not show motivation nor interest in performing well. In some 
cases, they even resorted to using their second language to answer questions. In the 
free-response questions, it was seen that learners who learnt in a second language were 
able to express themselves better than those learning in Afrikaans. This could be 
attributed to the fact that there were no science subjects beyond grade 9 taught in 
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Afrikaans at the school where the research was done. Instead English was the sole 
language of learning from grade 10-12 and hence learners could have been transitioning 
themselves to English considering their future circumstances in the upcoming grades. 
This could explain why learners opt for English when they struggle to explain science 
concepts. According to Greenfield (2010), very few higher education programs are 
completed in Afrikaans. 
Grammatical errors were noted in the scripts of learners who learned Natural Sciences in 
their home language and those who learn in a second language. These findings affirm 
the findings by Wellington and Osborne (2001) that learning the language of science is 
challenging regardless of one’s home language. 
5.2 Implications 
While qualitative data showed that both learners who learn in Afrikaans and those who 
learn in English experienced some difficulties related to language, quantitative data 
suggest that learning science in a home language may have negative implications. This 
is based on the overall result which showed that learners taught in a second language 
performed better. Findings from quantitative data present a policy conundrum especially 
when considering that other scholars such as Prah (2009) are of the view that Africans 
learn better in their home languages. It therefore means that before any policy changes 
can be made, there is a need to further examine the impact of language in science 
performance in South Africa, especially considering that there are 11 official languages 
in South Africa. Zuma and Dempster (2018) noted that while learners prefer to be taught 
in their home languages, teaching and learning science in developing countries is mostly 
done using a second language. The study by Zuma and Dempster did not conclusively 
indicate the success of science learning in home languages for countries that use this 
approach. The gap in existing literature coupled with findings from this research presents 
a strong case for further research on the subject of language and its influence on science 
performance. 
While findings from quantitative data showed that learners taught in a second language 
outperformed their counterparts taught in a home language, findings from qualitative data 
indicates language challenges regardless of whether learners are taught in a home 
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language or a second language. Further research is needed in order to understand other 
underlying drivers of the trends shown in quantitative data which showed learners taught 
in a second language performing better. An investigation of issues that limit learners, 
regardless of whether they learn in home language or second language, to transition from 
“everyday language” to “science classroom language” may be necessary. This will help 
to better understand how language influenced learners' responses in free-response test 
items. Prah (2009) and Zuma and Dempster (2018) are also of the opinion that there is 
need for further research on the impact of using home language compared to the second 
language in science learning.  
It is suggested that further research be conducted with a focus on exploring tools that can 
be used to enhance the use of home language so it can benefit learner performance in 
the science classrooms. The focus should be on empowering science teachers with 
relevant training, resources and support in the science classrooms if they are to teach 
sciences in a home language. While Prah (2009) supported the notion that Africans learn 
best in their home languages, it is however, not clear what resources, teaching style, 
textbooks are to be used. Zuma and Dempster alluded to the fact that learners prefer to 
learn in their home languages but did not conclusively indicate the success of science 
learning in home languages for countries that use this approach. 
5.3 Recommendations 
While scholars like Faull (2009) and Brock-Utne (2007) argue that learners learn best 
when taught in their home language, based on the findings of this research, it is 
recommended that further research gets done before any policy changes to the LoLT can 
be made. The argument that learning science in the home language is advantageous is 
supported by the findings from TIMSS (1999) report which highlighted that the majority of 
South African learners cannot communicate their scientific conclusions in the second 
language. However, findings from the qualitative analysis suggest that language alone 
may not be the only factor in the science performance of learners. It is therefore necessary 
for further studies to be done and investigate for example, what motivates learners from 
poor backgrounds who also learn in a second language, to do well. To understand the 
influence of language on science learners’ performance, it is recommended that extensive 
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studies be done, for example, in various South African provinces to confirm if there is a 
general trend or if this was an isolated case.  
The Department of Basic Education should employ science education researchers, 
teachers and experts to review ways in which home language can be used to enhance 
the performance of science learners. From the literature review, there are arguments that 
the use of home language is beneficial in teaching and learning science and hence it can 
be used as a tool to enhance performance. Although the findings of this research indicate 
the performance of second language speakers is better than that of home language 
speakers, there is a need to ensure that learners who prefer to learn in a home language 
are not disadvantaged. 
Based on the literature that supports the view that learners perform better when taught in 
the home language, it is suggested that teacher training universities ensure that they 
consider policies that look at how to best empower teachers who wish to teach sciences 
in home languages. It was observed in this research that all teachers got their training in 
English which is a second language for all of them. Those who teach science in a home 
language (Afrikaans) do so based on the fact that Afrikaans is their home language. 
However, according to Mavuru and Ramnarain (2019), these teachers may have 
challenges in expressing themselves fully in science classes due to limited vocabulary. 
The fact that science has some terms that are technical and different from home language 
(Oyoo, 2017), also makes the challenges bigger.  
The Department of Basic Education needs to provide continuous teachers’ professional 
development. Teachers act as the mediator of thought, linking the teacher who mediates 
scientific thought within the Zone of Proximal Development (ZDP) and the learner 
(Mthinyane, 2016). Despite findings from this research indicating that the performance of 
second language speakers is better than the performance of home language speakers, 
further support to learners who learn in a second language is recommended to ensure 
that they reach their full potential in science classrooms. This can be achieved through 
teacher professional development to ensure teachers understand the importance of 




One of the main limitations of this study was the size of the sample, both in terms of the 
number of learners and the number of schools involved. Due to limited resources, time 
and labour required in carrying out a large-scale investigation; the study was limited to 
one high school in the Johannesburg East district. The sample consisted of coloured and 
black learners and excluded other races including Indians and whites. Thus, the findings 
from the sample may not be a true replica of a more general picture. The information, 
especially qualitative data, is subject to the researcher’s interpretation, which may have 
affected the objectivity and accuracy of the findings although the researcher confirmed 
her interpretations with the teachers who taught those learners. To offset these 
limitations, the researcher provided a thick description of the research context and it may 
however not be appropriate to apply findings of this study to other teaching environments 
solely without taking into consideration the nature of the teachers and learners as well. 
5.5 Conclusions  
The study aimed to determine the differences in the performance of Grade 8 learners 
being taught Natural Sciences in their home language and those taught in English, their 
second language. In answering the first research question: What are the differences, if 
any, in performance on three assessment tasks for Grade 8 learners taught in their home 
language (Afrikaans) and those taught using a second language (English)? Overall 
results from quantitative data analysis showed that learners taught in the second 
language performed better than those taught in the home language. Arguably the result 
that confirmed without doubt, that learners who learn in the second language performed 
better is that of coloured learners whose home language is Afrikaans but performed better 
than other coloured learners who are taught in Afrikaans, their home language. The 
coloured learners who are taught in English, their second language, actually performed 
equally as Black learners who learn in English, thereby further advancing the finding that 
learners who learn in a second language performed better regardless of their home 
language. Comparing all female learners who are taught in Afrikaans to those who are 
taught in English, results resoundingly showed that the female learners who learn in 
English outperformed their counterparts who learn in Afrikaans. The same comparison 
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was also done for all-male learners and again the result was resoundingly in favour of 
male learners who are taught in English.  
To answer the second research question: How does language influence learners' 
responses in free-response test items? four themes emerged from qualitative analysis. 
(1) Western influence on “science classroom language” in the way that all learners 
responded to questions, (2) limited “vocabulary” in Afrikaans learners responds to 
questions, (3) “poor sentence construction” errors in all the learners’ scripts and (4) 
unfamiliarity with Afrikaans “home language (Afrikaans)” scientific terms. Using these 
themes to analyse the results it can be concluded that learners who learn natural sciences 
in English seemed more motivated however both groups experienced difficulties in 
relating Natural Sciences concepts to everyday language and using language 
comprehensively.  
Qualitative data showed that learners who learn in a second language were able to 
express themselves better than those learning in Afrikaans. These findings could be 
attributed to the fact that there are no science subjects beyond grade 9 taught in a home 
language (Afrikaans) at the school where the research was done. Life sciences and 
physical sciences are taught in English only. This would explain why the learners who 
learn in Afrikaans are not motivated in science classrooms and do not make much effort 
to express themselves. Learners may feel there is no need to learn technical terms as 
they will not continue learning science in Afrikaans beyond Grade 9, hence they opt for 
English when they struggle. 
While learners who learn in English expressed themselves better, including using more 
words in their response to questions, grammatical errors were noted in free-responses of 
both learners who learn in home language and those who learn in the second language. 
This implies that, it is not only learners who learn in the second language that will 
encounter language challenges in free-response questions but also those who learn in 
their home language. In an activity where learners were asked on the uses of bacteria, 
the learners did not relate the question to their everyday experiences of how they have 




Findings from the qualitative analysis indicate that both learners who learn Natural 
Sciences in Afrikaans which is their home language and those who learn in English as a 
second language were not able to relate Natural Sciences to everyday experiences. 
Learners who learnt in their home language gave textbook examples much like learners 
who learnt in a second language, demonstrating that culture was not incorporated in 
lessons that can help learners relate to everyday uses of bacteria for example. Although 
learners who learn Natural Science in a second language seem more motivated, their 
responses were riddled with grammatical errors, spelling issues and lack of 
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Appendix 3: Assessment task 1 (English) 
 
AIM: To find out how light is projected through different objects 
APPARATUS: 




Shine the light through each one of the apparatus used 
RESULTS: 
Draw a diagram of your observation in each step. 
1. Glass prism                                                                                                         (3)                                                                                         
2.Concave lens                                                                                                       (3) 
3.Convex lens                                                                                                         (3) 
CONCLUSION: 
            Write your conclusion about absorption of light in the different objects      (3) 
c) Glass prism 
 (3) 
b) Concave lens 
 (3) 
c) Convex lens 
 (3) 
Completed without any  (2) 
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Appendix 5: Assessment task 2 (English) 
2 Imagine that the South African Astronomical Observatory (SÆ40) has askedyou to 
give the planets South African names. 
 Choose names for the (5) planets, related to South Africa. 
• The names must be related to the characteristics of the planet.  
 Give a reason for choosing the name. 
 




Appendix 6: Assessment task 2 (Afrikaans) 
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Appendix 7: English test (task 3) 
 
Natural Sciences 
Term 1 -Test 
Grade 8 
Matter and material and Life and Living 
Time: 2 hours Total: 70 marks  
SECTION A (MAITER AND MATERIAL) 
I. I Choose the correct statement about different substances: 
A mixture are pure substances 
B the atoms of an element are identical 
C compounds can be separated by physical means 
                                   D       mixtures are formed by two or  more elements 
1.2 Density is: 
A the amount d matter EH tri volume 
B the weight of an object 
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C the number of particles 
D number of collisions  particles 
1.3 Sand and water can be separated by. 
 A evaporation 
 B distillation 
 C magnetism 
 D filtration 
1.4  substance 
that 
is not an 
element: 
 A Hydrogen 
 B Calcium 
 C Ozone 
 D Nitrogen 
1.5 Matter is anything: 
A that you can touch 
B that has mass and volume 
C that has mass 
D that takes up space 









1 .1 .4 1  
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1. 1.5 Na 
 
1.  
1.2 Provide the symbol of each of the 
following elements: 
1.2.1 Iron  
1.2.2   Oxygen-  
          1.2.3 Potassium  
           1.2.4 Sulphur  
           1.2.5 Calcium  
                  1.2.6 Carbon-  
                                                                                                                                           
(1x12=12) 
Section B (LIFE and LIVING) 
2..1.1. If in a food chain we remove the grass what can happen? (2) 
2.1.2 Decomposers play an important role in the food chain. What is the functions 
of useful bacteria in the everyday use? (2) 
2.1.3 What is herbivore? Give an example. (2) 
2.1.4 How does energy flow in the ecosystem? (2) 
2.1.5 Explain each role played by each organism in the following food chain? (3) 
2.1.6 When we use natural resources from the ecosystem, how should we use 
them so they will continue to be available in the future? (3) 
(14) 
Interactions 
2.2.1. What are the benefits of chameleons? (2) 
2.2.2. Can you explain good relationships of interactions in ecosystem? (2) 
2.2.3. Name three ways in which prey can escape to be caught and eaten by 
predators? (2) 




2.2.1. What is photosynthesis? (2) 
2.2.2. Why is this process important? (2) 
2.2.3. Can there be life if we cut down all the trees? (2) 
2.2.4. What can you do to make sure that you have enough trees in your 
community? (3) 
2.2.5. What can you do to raise awareness in your school? (3) 
(12) 
Section C 
3.1.1. What is the role played by Sun during photosynthesis? (2) 
3.1.2. How do humans and animals benefit from the process of photosynthesis? 
(2) 
3.1.3. What can we do to protect these plants? (3) 
3.1.4. Explain the role of water in plants? (4)                                                                                    
(11) 
Section B 45 Marks 
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Appendix 8: Afrikaans test (Task 3) 
Natuurwetenskappe 
Kwartaal 1 -Toets 
Graad 8 
Materie en Materiale en lewe en lewende dinge 
Tyd: 2 uure Totaal: 70 punte 
Vraaq 1: Meervoudigekeuse vrae  
Kies die regte antwoord deur 'n kruisie oor die regte antwoord te 
maak. 
1 .1 Kies die regte stelling van die verskillende stowwe. 
A. Mengsels is suiwer stowwe.  
B. Die atome van 'n element is dieselfde.  
C. Verbindings kan deur fisieSe metodes geskei word. 
D. Mengsels word deur twee of meer elemente gevorm. 
1.2 Digtheid is:  
A. die hoeveelheid massa per eenheid volume. B. 
die gewig van 'n voorwerp. 
C. die hoeveelheid partikels. 
D. die hoeveelheid botsings tussen partikels. 
1 3 Sand en water kan geskei word deur: 
A. Verdamping 
B. Distilasie 
C. Magnete  
D. Filtrasie 
1.4 Die stof wat NIE 'n element is NIE. 
A. Waterstof  
B. Kalsium  
C. Osoon  
D. Stikstof  
1.5 Materie is enigeiets. A. watjy kan raak. B. wat massa bevat. 
C. wat ons kan: Sien.  
D. wat massa bevat en ruimte beslaan. 
1.6 Die faseverandering waar 'n vloeistof in 'n gas verander. 
A. Verdamping  
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B. Kondensasie  
C. Smelt 
D. Ys 
                                                                                                                     
(6x2=12 punte) 
 
Vraaq 8- Name en Simbole van Elemente  










                                                                                                                             
(1x6=6) 










1.2.6 Koolstof-                                                                                                                                   
(1x6=6)                                                                  
Afdeling B 
2.1.1. As ons in I n voedselketting die gras verwyder wat kan gebeur? (2) 
2.1.2 Decomposers speel 'n belangrike rol in die voedselketting. Wat is die funksies 
van nuttige bakterieë in die alledaagse gebruik? (2) 
2.1.3 Dink jy almal in die voedselketting is belangrik? (2) 
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2.1.4 Hoe vloei energie in die ekosisteem? (2) 
2.1.5 Verduidelik elke rol wat elke organisme in die volgende voedselketting speel. 
(3) 
2.1.6 Wanneer ons natuurlike hulpbronne van die ekosisteem gebruik, hoe moet ons 
dit gebruik sodat hulle in die toekoms steeds beskikbaar sal wees? (3) 
(14) 
Interakgiêc 
2.2.1. Wat is die voordele van verkleurmannetjie? (2) 
2.2.2. Kan jy I n goeie verhoudings wat jy geleer het oor interaksies in ekosisteem 
verduidelik? (2) 
2.2.3. Noem drie maniere waarop prooi kan ontsnap om deur roofdiere gevang en 
geëet te word? 
(2) 
2.2.4. Wat gebeur met organismes wanneer die omgewing verander? (3) (8) 
Fotosintese 
2.3.1. Wat is fotosintese? (2) 
2.3.2. Hoekom is hierdie proses belangrik? (2) 
2.3.3. Kan daar lewe wees as ons al die bome afkap? (2) 
2.3.4. Wat kan jy doen om seker te maak dat jy genoeg bome in jou gemeenskap 
het? (3) 
2.3.5. Wat kan jy doen om bewustheid in jou skool te verhoog? (3)                                    
(12)                                          
Afdeling C  
3.1.1. Wat is die rol wat Son tydens fotosintese speel? (2) 
3.1.2. Hoe baat mense en diere voordeel uit die proses van fotosintese? (2) 
3.1.3. Wat kan ons doen om hierdie plante te beskerm? (3) 
3.1.4. Verduidelik die rol van water in plante? (4)                                                              
(11)    
Afdeling B 45 Punte 
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Median 0.75 Median 0.40 Median 0.29 Median 0.45 























s 0.36 Skewness -0.66 
Range 1.00 Range 0.80 Range 0.67 Range 0.63 




m 0.80 Maximum 0.67 Maximum 0.66 
Sum 58.15 Sum 32.47 Sum 29.07 Sum 39.90 




Appendix 10: Descriptive Statics Results (English class) 
SBA1 SBA2  Exam  Term  









Median 0.65 Median 0.80 Median 0.43 Median 0.62 

















Kurtosis -0.06 Kurtosis 0.28 Kurtosis -0.04 Kurtosis 1.36 
Skewnes
s -0.66 Skewness -1.23 
Skewnes
s 0.68 Skewness -1.24 
Range 1.00 Range 0.97 Range 0.39 Range 0.66 
Minimum 0.00 Minimum 0.00 Minimum 0.29 Minimum 0.14 
Maximu
m 1.00 Maximum 0.97 Maximum 0.67 Maximum 0.80 
Sum 63.75 Sum 70.43 Sum 44.19 Sum 59.46 




Appendix 11: F-Test Results 
F-Test Two-Sample for Variances 
  Afrikaans English 
Mean 0.40 0.59 
Variance 0.03 0.02 
Observations 100.00 100.00 
df 99.00 99.00 
F 1.38  
P(F<=f) one-tail 0.06  




Appendix 12: ANOVA Test Results 
ANOVA: Single Factor 
SUMMARY       
Groups Count Sum Average Variance   
Column 1 2 200 100 0   











































   
Total 13847.694
51 
7     




Appendix 13: Learners Scores 
Pseudonym  Location  Home 
language 
Task 1 Task 2 Task 3  
Student 1 Reiger Park Afrikaans 0% 0% 31% 
Student 2 Windmill Afrikaans 65% 43% 20% 
Student 3 Graceland Afrikaans 0% 20% 57% 
Student 4 Reiger Park Afrikaans 0% 0% 26% 
Student 5 Graceland Afrikaans 0% 43% 24% 
Student 6 Boksburg Afrikaans 80% 43% 33% 
Student 7 Reiger Park Afrikaans 75% 40% 54% 
Student 8 Windmill Park Afrikaans 75% 33% 41% 
Student 9 Graceland Afrikaans 80% 40% 9% 
Student 10 Graceland Afrikaans 80% 27% 37% 
Student 11 Boksburg Afrikaans 0% 43% 43% 
Student 12 Reiger Park Afrikaans 0% 0% 13% 
Student 13 Windmill Afrikaans 95% 27% 27% 
Student 14 Graceland Afrikaans 85% 20% 9% 
Student 15 Graceland Afrikaans 70% 13% 47% 
Student 16 Reiger Park Afrikaans 75% 30% 51% 
Student 17 Reiger Park Afrikaans 0% 37% 29% 
Student 18 Windmill Park Afrikaans 80% 40% 44% 
Student 19 Graceland Afrikaans 65% 27% 23% 
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Student 20 Reiger Park Afrikaans 95% 43% 20% 
Student 21 Reiger Park Afrikaans 75% 33% 24% 
Student 22 Reiger Park Afrikaans 85% 47% 34% 
Student 23 Reiger Park Afrikaans 0% 0% 17% 
Student 24 Windmill Park Afrikaans 0% 47% 31% 
Student 25 Windmill Park Afrikaans 40% 10% 24% 
Student 26 Graceland Afrikaans 70% 50% 17% 
Student 27 Germiston Afrikaans 0% 0% 11% 
Student 28 Reiger Park Afrikaans 65% 70% 44% 
Student 29 Windmill Park Afrikaans 90% 50% 29% 
Student 30 Reiger Park Afrikaans 65% 33% 27% 
Student 31 Germiston Afrikaans 0% 0% 51% 
Student 32 Germiston Afrikaans 85% 33% 29% 
Student 33 Graceland Afrikaans 80% 37% 44% 
Student 34 Windmill Park Afrikaans 95% 50% 27% 
Student 35 Reiger Park Afrikaans 0% 43% 20% 
Student 36 Graceland Afrikaans 80% 40% 37% 
Student 37 Windmill Park Afrikaans 95% 27% 19% 
Student 38 Reiger Park Afrikaans 85% 47% 24% 
Student 39 Germiston Afrikaans 65% 30% 30% 
Student 40 Boksburg Afrikaans 0% 40% 26% 
Student 41 Ramaphosa Afrikaans 90% 23% 14% 
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Student 42 Germiston Afrikaans 70% 47% 23% 
Student 43 Reiger Park Afrikaans 65% 40% 31% 
Student 44 Graceland Afrikaans 75% 47% 13% 
Student 45 Reiger Park Afrikaans 55% 0% 34% 
Student 46 Windmill Park Afrikaans 80% 40% 17% 
Student 47 Reiger Park Afrikaans 80% 27% 11% 
Student 48 Windmill Park Afrikaans 0% 43% 44% 
Student 49 Reiger Park Afrikaans 0% 0% 29% 
Student 50 Graceland Afrikaans 95% 27% 27% 
Student 51 Reiger Park Afrikaans 50% 70% 36% 
Student 52 Reiger Park Afrikaans 65% 73% 46% 
Student 53 Windmill Park Afrikaans 95% 50% 54% 
Student 54 Germiston Afrikaans 0% 0% 44% 
Student 55 Graceland Afrikaans 85% 43% 19% 
Student 56 Reiger Park Afrikaans 90% 40% 0% 
Student 57 Windmill Park Afrikaans 90% 40% 34% 
Student 58 Boksburg Afrikaans 75% 73% 34% 
Student 59 Ramaphosa Afrikaans 90% 47% 53% 
Student 60 Reiger Park Afrikaans 70% 47% 29% 
Student 61 Graceland Afrikaans 0% 17% 40% 
Student 62 Reiger Park Afrikaans 90% 47% 30% 
Student 63 Reiger Park Afrikaans 90% 43% 27% 
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Student 64 Reiger Park Afrikaans 65% 40% 19% 
Student 65 Reiger Park Afrikaans 0% 0% 30% 
Student 66 Reiger Park Afrikaans 75% 0% 23% 
Student 67 Windmill Park Afrikaans 0% 0% 30% 
Student 68 Boksburg Afrikaans 95% 37% 36% 
Student 69 Germiston Afrikaans 85% 50% 14% 
Student 70 Windmill Park Afrikaans 0% 0% 31% 
Student 71 Graceland Afrikaans 80% 47% 24% 
Student 72 Windmill Park Afrikaans 75% 73% 49% 
Student 73 Reiger Park Afrikaans 85% 50% 31% 
Student 74 Reiger Park Afrikaans 100% 40% 26% 
Student 75 Reiger Park Afrikaans 75% 70% 33% 
Student 76 Windmill Park Afrikaans 100% 43% 26% 
Student 77 Graceland Afrikaans 95% 50% 20% 
Student 78 Ramaphosa Afrikaans 95% 47% 23% 
Student 79 Reiger Park Afrikaans 70% 33% 31% 
Student 80 Reiger Park Afrikaans 90% 20% 67% 
Student 81 Germiston Afrikaans 85% 40% 24% 
Student 82 Reiger Park Afrikaans 0% 47% 47% 
Student 83 Graceland Afrikaans 0% 0% 37% 
Student 84 Windmill Park Afrikaans 70% 0% 33% 
Student 85 Reiger Park Afrikaans 75% 80% 14% 
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Student 86 Reiger Park Afrikaans 50% 0% 20% 
Student 87 Reiger Park Afrikaans 80% 33% 37% 
Student 88 Graceland Afrikaans 0% 0% 29% 
Student 89 Windmill Park Afrikaans 85% 37% 6% 
Student 90 Boksburg Afrikaans 80% 43% 19% 
Student 91 Reiger Park Afrikaans 85% 23% 26% 
Student 92 Reiger Park Afrikaans 40% 23% 19% 
Student 93 Reiger Park Afrikaans 55% 47% 0% 
Student 94 Germiston Afrikaans 85% 3% 30% 
Student 95 Graceland Afrikaans 0% 23% 23% 
Student 96 Windmill Park Afrikaans 90% 20% 30% 
Student 97 Boksburg Afrikaans 85% 40% 36% 
Student 98 Windmill Park Afrikaans 0% 47% 14% 
Student 99 Graceland Afrikaans 0% 0% 31% 
Student 100 Reiger Park Afrikaans 70% 0% 24% 
Student 101 Reiger Park English 60% 47% 40% 
Student 102 Reiger Park English 45% 80% 41% 
Student 103 Windmill Park English 90% 83% 34% 
Student 104 Ramaphosa IsiZulu 75% 87% 39% 
Student 105 Windmill Park English 35% 80% 37% 
Student 106 Windmill Park English 40% 90% 46% 
Student 107 Reiger Park English 90% 73% 39% 
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Student 108 Reiger Park English 85% 93% 43% 
Student 109 Vosloorus IsiZulu 40% 3% 37% 
Student 110 Reiger Park English 25% 73% 53% 
Student 111 Reiger Park English 60% 87% 37% 
Student 112 Reiger Park Afrikaans 5% 20% 40% 
Student 113 Ramaphosa IsiZulu 60% 87% 43% 
Student 114 Reiger Park English 30% 40% 51% 
Student 115 Reiger Park Afrikaans 80% 73% 46% 
Student 116 Reiger Park English 60% 77% 37% 
Student 117 Reiger Park English 75% 73% 51% 
Student 118 Vosloorus IsiZulu 15% 77% 33% 
Student 119 Reiger Park English 55% 90% 56% 
Student 120 Reiger Park Afrikaans 70% 73% 40% 
Student 121 Germiston Afrikaans 60% 93% 46% 
Student 122 Windmill Park English 75% 87% 54% 
Student 123 Buhle Park IsiZulu 30% 30% 36% 
Student 124 Buhle Park Sepedi 45% 87% 40% 
Student 125 Ramaphosa IsiZulu 95% 50% 37% 
Student 126 Ramaphosa IsiZulu 60% 93% 44% 
Student 127 Reiger Park English 45% 93% 63% 
Student 128 Reiger Park IsiNdebele 80% 90% 61% 
Student 129 Ramaphosa IsiZulu 60% 73% 43% 
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Student 130 Germiston English 80% 90% 33% 
Student 131 Buhle Park Sepedi 65% 97% 36% 
Student 132 Ramaphosa IsiZulu 50% 33% 36% 
Student 133 Ramaphosa IsiZulu 65% 83% 36% 
Student 134 Germiston English 50% 77% 44% 
Student 135 Graceland IsiZulu 45% 83% 41% 
Student 136 Graceland English 50% 73% 39% 
Student 137 Ramaphosa IsiZulu 65% 87% 34% 
Student 138 Windmill Park English 95% 37% 53% 
Student 139 Ramaphosa IsiZulu 65% 83% 47% 
Student 140 Graceland English 40% 17% 34% 
Student 141 Boksburg Sepedi 40% 70% 31% 
Student 142 Ramaphosa IsiZulu 75% 83% 43% 
Student 143 Ramaphosa Setswana 75% 70% 53% 
Student 144 Ramaphosa IsiZulu 90% 33% 43% 
Student 145 Graceland English 50% 90% 44% 
Student 146 Ramaphosa Sepedi 60% 93% 37% 
Student 147 Boksburg Sesotho 45% 87% 53% 
Student 148 Germiston IsiZulu 80% 90% 37% 
Student 149 Germiston English 60% 73% 40% 
Student 150 Germiston English 80% 90% 43% 
Student 151 Reiger Park Afrikaans 100% 40% 59% 
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Student 152 Reiger Park Afrikaans 80% 93% 54% 
Student 153 Windmill Park Afrikaans 95% 90% 56% 
Student 154 Graceland Afrikaans 90% 93% 39% 
Student 155 Windmill Park Afrikaans 60% 30% 36% 
Student 156 Graceland Afrikaans 0% 0% 46% 
Student 157 Windmill Park Afrikaans 55% 80% 60% 
Student 158 Ramaphosa IsiZulu 70% 97% 67% 
Student 159 Ramaphosa Afrikaans 55% 93% 50% 
Student 160 Ramaphosa IsiZulu 30% 70% 61% 
Student 161 Reiger Park English 75% 90% 47% 
Student 162 Germiston English 50% 80% 37% 
Student 163 Reiger Park English 75% 77% 56% 
Student 164 Ramaphosa Sepedi 40% 73% 46% 
Student 165 Reiger Park Afrikaans 5% 93% 37% 
Student 166 Ramaphosa IsiZulu 30% 17% 53% 
Student 167 Ramaphosa IsiZulu 95% 97% 43% 
Student 168 Windmill Park Afrikaans 90% 73% 53% 
Student 169 Reiger Park Afrikaans 85% 33% 56% 
Student 170 Ramaphosa IsiZulu 90% 93% 29% 
Student 171 Ramaphosa IsiZulu 85% 77% 40% 
Student 172 Ramaphosa IsiZulu 85% 87% 50% 
Student 173 Buhle ark Sepedi 75% 90% 39% 
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Student 174 Ramaphosa IsiZulu 100% 33% 43% 
Student 175 Ramaphosa Sepedi 80% 93% 41% 
Student 176 Vosloorus IsiZulu 100% 57% 67% 
Student 177 Reiger Park Afrikaans 100% 7% 46% 
Student 178 Buhle ark Tshivenda 75% 90% 59% 
Student 179 Ramaphosa IsiZulu 65% 77% 36% 
Student 180 Buhle ark IsiZulu 100% 97% 39% 
Student 181 Vosloorus Sepedi 90% 80% 46% 
Student 182 Windmill Park Afrikaans 80% 93% 50% 
Student 183 Vosloorus SiSwati 65% 90% 29% 
Student 184 Boksburg Sepedi 85% 87% 39% 
Student 185 Boksburg English 50% 40% 63% 
Student 186 Reiger Park Afrikaans 65% 90% 43% 
Student 187 Graceland Afrikaans 55% 80% 44% 
Student 188 Ramaphosa Tshivenda 65% 77% 39% 
Student 189 Ramaphosa IsiZulu 65% 13% 41% 
Student 190 Reiger Park Sepedi 30% 17% 36% 
Student 191 Windmill Park English 50% 80% 44% 
Student 192 Ramaphosa Sepedi 90% 47% 53% 
Student 193 Ramaphosa IsiZulu 0% 0% 43% 
Student 194 Reiger Park English 5% 93% 41% 
Student 195 Reiger Park English 30% 17% 41% 
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Student 196 Reiger Park English 95% 97% 39% 
Student 197 Graceland Afrikaans 90% 73% 46% 
Student 198 Windmill Park IsiZulu 85% 33% 50% 
Student 199 Reiger Park English 90% 97% 29% 
Student 200 Reiger Park English 85% 77% 39% 
 
